DOCOHEHT RESOHE 



ED 133 811 * 95 EA 009 047 

Clement, Meredith 0.; Gustman, Alan N. 
Factor Cost Differences, Educational Equality, and 
Funding Decisions in Public Education. Final 
Report. 

Dartmouth Coll., Hanover, H. 

National Inst, of Education (DHEW) , Washington, 
D,C, 

2-0681 ' ' ^ 

Bar 75 . ^ 

QEG-0-72-3580 

113p. ; Tables U-1 an'd 4-2 may not reproduce clearly 
due to small print size 

HF-$0.83 HC-$6.01 Plus Postage. 

Bibliogra phies; *Ed ucational Economics ; Educational 
Finance; Elementajr.y Secondary Education; *Egual 
Education; *Finarice Reform; Models; National Surveys; 
Tables (Data); *Teacher' Salaries; *Teacher Su^fply and 
Demand 



This study examines the potential effects of 
structural characteristics of teacher labor markets on attempts to 
provide equal educatio^nal opportunity by revising state educational 
finance systems. After presenting some crude data on teachers^ 
salaries and current per-pupil spending, -the authors present a 
four-step analysis. First, they specify a model of the labor market 
for teachers and then derive a formulation for the reduced form wage 
-equation- Second, they estimate the wage equations for teachers from 
data for the 83 largest U.S. cities and the 48 contiguous states. 
Third, they use these wage equations to predict the wage 
differentials for different cities and states that would exist if 
teacher demand variables were held at their average values for the 
entire sample, while teacher ^upply variables were left free tp vary. 
Finally, they explore Xhe policy implications of their findings and 
conclude that no ideal way of providing equal educational opportunity 
exists. (Author/JG) 
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This study exam-ines the potentinl effects of, 
Gtructural characteristics of teachers' labor mair— 
kets on attempts to provide equal educational op- 
portunity* by revisinp: state educational funding 
regimes. Its roirit of .departure is the existence 
of teachers' sala^^y differences amonfj educational 
areas (larr^ely igtlored in court and legislative 
deliberations), so that equal dollar expenditures 
per pupil — a possible outcome of some court 
decisions and legislative enactments — may not 
achieve equal real resource availability per' pupil. 
If salary differences could be attributed prepond- 
erantly to demand factors in teachers' labor markets 
then chan^:^es in fundin^?;. mechanisms could provide 
approximately equal real resources. Put predominanc 
of demand forces' is not found. Rather, supply-side 
factors are important in establishing irvfer-area 
salary differences.^ And* since funding regime re- 
visions are largely aimedl at smoothing out inter- 
area demand differentials, salary differences are 
likely to. persist. So too are real educational 
resource differences if only funding mechanisms are 
altered. To achieve equal educational,/ opportunity , 
statewide rerulatory bodies^ whose decisions can 
accommodate both demand-side and supply-side inter- 
area differences,- seem needed. This solution, i 
however. Is fraught with serious educational and ^ 
political problems. Thus, no Ideal way of providing 
equal educational opportunity exists. 
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Ch«)pter 1 



r.NTRO DiyCTIQN 

In I ho few years, there have been a number of im- 

-)o? t.iAt h^-j c ! <.iocinions pertaining to the constitutional ob^ 
1 I'fcit Lwi^v f ' I ^^^^rious governmental bodies to bring about 
equality wf* ^vJu:n t ional opportunity. As a result of the 
R(^(lrique7. rircir, ion 9f the U.S. Supreme Court, the legal si- 
tuation now is one in which states are not bound to bring 
about equality of educational opportunity for the students 
onroJIed in their public school systems. However, states 
are f roe to institute equal educational opportunity programs 
if they v/ish to do so or if they are required. to do so by 
thoir own ( '. >nj? t i tu t ions . And a number of states have at 
thi5, datt^ passed laws that are designed to further the goal 
of equc.l oducational opportunity.^ 

The convontional legal standard for measuring the edu- 
c^ltional oul-put of a school system is the number of dollara 
expended (usually for current operating activities) per stu- 
dent enrolled (^r in attendance. But everyone recognizes 
that this 1 fi , at best, a crude approximation. Given the 

. lack of Liii ly .reliable information on how to define and to 
measure tho output of the education system and on how pre- 

* ci.sely 'tho output of the system is produced, the courts 
would seen to have no real recourse but to adopt the Working 
assumption that educational output is directly related to 
dollars worth of input. Still, despite this< lack of infor- 
mation, it would seem that dollars worth of input -is still 
not the best measure of educational output that is available 
to the courts. So long as considerable differences in fac- 
tor prices roma'in, equal dollar expenditures may fnean that 
there are subrj tantial differences in real resources utilised 
in each erluational area.. The implication is that efforts 
to equalize educational opportunity by equalizing dollar ex- 
penditure^, per student, as many states may undertake to 'do, 
mny fail short of the mark. Moreover < even if spending for- 
mul.io {o,cj^,, for all school districts in a stc^te) were de- 
signed to bring about equal real resource usage per student — • ^ 
by allowing for current factor price differences in computing 
the permissible expenditure level for each area — there is a 
real danger tliat th>is sfppiroach may build the effiacts of - 
wealth differences among communities into these prescribed 
expenditure levels . The reason is that for some factors, 
such as teachers' services, the observed cost differentials 
^mong areas may at least in part reflect the effects — via 
demand-— ol the wealth differences among faommunities — effects ^ 
that an equal educational opportunity program is supposed to ' 
eliminate.' To avoid this kind of problem, wh#it is needed is 
s^omr. estimate of the resource cost differences among areas 
that arc du»^ only to for;ces on the supply side of the re- 
so»jirce market. „ 
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The purpose of this study is to provide an estimate of* 
the relative importance of elements on. the supply side of the 
market for the most important of the. purchased^ r^ources used 
to produce education — the teacher--in determining the cost of 
this factor of production. If our findings indicate that - 
forces on the supply side are relatively unimportant, then 
programs tjhat prescribe identical levels of spending per stu- 
dent among areas could be implemented with little fear that V 
teacher salary differential's will be a source of inequalit^f 
of educational opportunity; If, on the other hand, it is^ 
found that forces on the, supply side of the teachers' labor 
market constitute an important reason for teachers' salary 
differentials, 'then this finding ought to be taken into con- 
sideration in designing equal educational. opportunity* pro- 
grams. 

After presenting some crude data*on teachers* salaries 
and current outlays per student, our analysis involves four 
basic steps. First, in Chapter 3 we specify a model of the 
labor market for teachers and derive from it a formulation 
for the reduced, form wage equation. Second, the wage equa- 
tion is estimated from data for eighty-three of the largest 
central cities in the United States and for the forty-eight 
contiguous states.^ The results of these estimates are given 
in Chapter 4.^ Third, we use the estimated wage equations to 
predict the wage differentials for the cities and states 
that would exist un4er conditions w^iere demand side variables 
are held at their average values for the sample as a whole 
while the supply side variables are left free to vary. Again, 
these estimated wage differentials are reported in Chapter 4. 
Finally, in a brief Chapter 5 we explore the policy implica- 
tions of our findings with respect to equal educational op- 
portunity programs. } 



■IlOOTNOTES for CitAPTER 1, 

' H odr ig iie^z v. San Antonio Independent School District , 
. ^..♦^Supp. 280 (D.C., Texas 1971), U.S. Supreme Court, 

March, 1973. * It should be noted that as we use the term 
equal educational opportunity, it does npt include the need 
for compensatory education. Essentially what we* mean by 
<^q\ial educational opportunity is the availability for each 
student of an identical amount of real educational resources. 
The thrust of our analysis would not be fundamentally differ- 
ent, however, if equal opportunity were construed to include 
•compensatory education. 
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California, Minnesota, Ohio, and Pennslyvania are 
among the states that. have passed laws that have the aim of 
making district revenues more equal to bring about increased 
equality of educational opportunity. Others, like Connecti- 
cut, Maine, New York, Rhode Island, Tennessee, Texas, and 
Vermont have created commissions to study the financing of 
education. (NEA, High Spots in State School Legislation , ^ 
1969, 1970, 1971, and 1972 editions) * North Carolina's Con- 
stitution, approved in 1970, specifically states that "The 
general assembly ^hall provide . . . for a general and uni- 
✓ form system of free public schools . . . wherein equal oppor- 
tunity shall be provided for ^all students," (Article X, Sec- 
tion 2) . ' * 

^For example, see Serrano v. Priest , 487 P. 2d 1241 
(Supr. Ct., California, 1969), especially pp, 599-6Q1, A 
notable exception is provided by Jensen et al , vs. State 
Board of Tax Commissioners (Cir, Ct. Johnson Co,# Ind,, 

' 1973j . In that decision the court held that there is no ba- 
sis for. finding that disparities that do exist in expendi- 

> tures per pupil are unreasonable or unrelated to variance in 
costs.. / ' " » 

^Nationally, there- appears to be substantial variation 
among, areas in the levels of teachers* sala^ries. For the 
1969-1970 scTiooI year, the ratio of -average teacher3 * salary 
in the highest paying* of the 48 contiguous states (New York) 
to that in the lowest (Mississippi) is aboyt i.8 to 1, The 
coefficient of variation in average teachers * salaries is 
about 0.13. ;The simple correlation between average teachers' 
salary and average curtretit spending per student enrolled for 
the states is 0.,78. For the. 83 central city areas used in 
oar later analysis, the ratio of average salary' in 1968-1969 
in^ the highest paying city school district (San Berriadino, 
Ca.) to that in the. lowest paying district (San Antonio, 
Texas) is 1 .66 to 1. The coefficient of variation of sala- 
rie?^ is 0.12. Teachers* salaries arid current expenditures 
per student are correlated 0.67. 
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It is important to note. that per student spending dif- 
ferences among areas are much greater than are the -teachers* 
salary differences. For the years cit^d above, the ratio of 
spending per student in the highest to the lowest spending 
state is 2.43 to 1.0. The ratio for the city school dis- 
tricts is 3.19 to 1.0. Thus it is apparent that plans which 
are designed to equalize educational opportunity by equaliz- 
ing spending per student, while not( allowing for. factor 
price differences, are likely to bring about increased equal 
ity of opportunity. However, because of the factor cost dif 
ferences, ""there is a reasonable possibility that these plans 
will fall well short of t^ie goal of full equality of oppor- 
tunity. 



Chapter 2 



TLACIUJK S' i\ MJK\ili:S AND SPIINUINC PER STUDENT 

It has become a conunon occurrence for educators, legis 
lators/ and courts to treat the amount of spending on educa 
tion per s*:udont enrolled as a direct measure of the quality 
6f education received by students. As we have indicated 
above/ in our view much of the variation in spending per stu 
dent among localities may reflect the effects of differences 
in the -cost of factors of production used in the education 
process ^ The most important of these factor costs is, of 
course, the tost of teacliers' services. 

The question of what causes salary differentials among 
areas is a complicated one; As Levin and her co-atuthors 
liave shown, mucli of the difference in teachers' salaries be- 
tween the cities, suburbs, and rural areas within a number 
of states is due in part to differences in experience and 
education of the teachers who work in these arqas. But it 
also seems likely that at least a part of the differences in 
salaries among areas is to be explained in terms of thq 
underlywing differences in labor market conditions among geo- 
graphical areas. The obvious questions suggested by the 
above are what are the factors that are most important in 
providing an explanation for the differences in teachers ' 
salaries among labor markets; and what are the implications 
of the salary differences for total spending by localities 
on teachers V services? ■ \' . . ' 

Before we attempt to answer .these questions, we turn 
first to an examination of the raw data on spending per stu- 
dent and teachers' salaries in the public' schools for a num-- 
ber of geographical areas for 1969-1970. The areas that we 
pick aire the forty-eight contiguous states and theNschool 
districts in 83 central cities oxit of the 113 central Cities 
of the 85 largest SMSA's* ^ We do not include Alaska and 
Hawaii in our analysis because of the atypical cost struc- 
tures that are faced by the residents of these states. The 
atypical cost structures' apparently are the result of geo- 
graphical isolation. School districts for thirty cities 
have been excluded from tH6 analysis because at leas-t some 
of the required data are^not available for these districts. 

Data on average salaries for all public school te'achers 
by state in the 1969-1970 school year and the corresponding 
figures on current expenditures per student are given in 
Table 1 below. It can be seen from that table that the 
range in average annual salaries across states is considera- 
ble, with a ratio f rom high to low of "about 1.8 to 1.0. 
The coefficient of v^iation is 0 .13 . Correspondingly 
differences in spending per student for states ar6 compara- 
ble to the salary differences. The ratio of* spending per 



student in the state with highest saflary- to that in the • 
state with lowest salary is about 2,4 to 1,0 • The coeffi- 
cient of variation is 0,20, Teachers' salaries and spend- 
ing per student for the states are correlated .78. Thus, 
it can be seen that there iq considerable variation in 
spending per student, and on the face of it, the variation 
seems to bear some relationship to the variation in 
teachers' salaries. Of course, it should be remembered 
that the variation described here is for state averages . 
Hhe analogous variation in salaries for public scnool 
teachers and in spending per public school student among all 
the school districts of the forty-eight states would be even 
greater. 

The situation with respect to the sample of large cities 
is similar to that for the states. The mean earnings for 
classroom teachers in public schools for 1968-1969 r&inge from 
$10,598 to $6,369; that is, a ratio of 1.66 to 1.0. The db-r 
efficient of variation is 0.12. The coefficient of variation 
for current expenditures per student in 1969-1970 is 0.25. 
The data on teachers' salaries and on current spending per 
student are correlated .67 for our sample of cities. 

Simple correlations can be highly misleading. We cer- 
tainly do not intend to imply at this stage of our work that 
variations in teachers' salaries are the unique — or even the 
most important — cause of variations in current spending on 
education per public school student. Rather, our basic 
purpose in presenting these basic figures on teachers 'sala- 
ries and current expenditures per pupil is to set the sta^e 
for our discussion and econometric analysis of the factors 
which affect the supply and demand for teachers' services, 
and to apply the relevant findings tct answer questions about 
the reasons for differences among school districts in the 
amount of spending on teachers ' services per student en- 
rolled. 



Table 2-1: 

Average Salaries for Public School Teachers and 
Public School Current Expenditures on Education 
Per Student Enrolled, by State for 1969-70 

^tate Average Salary Current Expenditures 

($) Per Enrolled Student 

($) 

NY ' 10,390 1,114 



CALIF 
MICH 



10,324 
9,823 



748 
772 



T^ible 2-1 : cont • 

Average Salaries for Public School Teachers ^and 
Public School Current Expendfi tures on Education 
Par Student Enrolled, by, State for 1969-70 

State Average Salary Current Fxpenditures 

($) ^ Per Enrolled Student 

($) 



ILL 








9 ,569 


, 761 


MD 








9,383 


802 


CONN 








9,271 


912 


NEV 








9,248 ^ 


698 


WASH 








9,237 


724 


NJ 






- 


9,150 


9 21 


DEL 








9,015 


832 


Wise 








9,000 


7 82 


PENNA 








8,858 


■ 819 


IND 








8, 8 32 '■ 


650. 


ORE 




< 




8,814 


— ' 80.3 


RI 








8,77C 


795 


MASS 
AivIZ 


• 




- 


8,'770 
8,715 

t 


, 682 
719 


MINN' 




j 




8,658 


767 


FLA 




1 




8,410 • 


V •■' 6 87 


*IOWA 








8,398 


824 


OHIO 








V. 

8,300 


672 


WYO 








8,271 


828 


VA 








8,070 


64 8 


VT - 








7,960 


9.4 9 


MO ' 








7,844 


602 



TcU^le 2-1: cont.. 



Averito^? Salaries for Public School ^ Teachers and 
Public School Current Expenditures on ^Education 
Per Student Enrolled', by State for'l969-70 



State 



Average Salary 

($) ^ 



IN u rv r'lXIi^ 


7 796 




7 7RQ 


POT n 


1 760 




1 650 


TITAH 


7,64 3 


X\/> *\ 


7,620 




7,606 


MAINE 


7 , 572 


MP* 


7 494 




7 , 354 


C^A 


7,278 




7 , 277 


TPMM 


7.050 


LOUISIANA 


7,028 


KY 


6,939 


IDAHO 


6,884 


SC ' 


• 

6,883 


OKLA • 


6,882 


ALA 


6,817 


N DAK 


6,696 


SO ■ 


6,40i3 




Current Expenaiti\res 
Per Enrolled Student 
($) 



637 
*644 

668 
' 592 
578 
6 

749 
639 
543 
643 
524 
474 
529 
627 
563 
548 
550 
517 
433 
625 
629 



Table 2-1 : cont . 

Average Salaries for Public Sts^ool Teachers and" 
Public .School Current Expenditures on Education 
Per Student Enrolled, by State for 1^69-70 

State Average Salary Current Expenditures 

($) Per Enrolled Student 

• ' ($) ^ 

ARKANSAS 6,277 * 493 

MISS ' 5,798 458 



SOURCE: National Education Association, Estimates of School 
Statistics 1970 -73^ (Contains ^1969-70 revised data) , Research 
Report 1970-R15, Table 7 for Salaries and Table II for pur- 
^ent expenditures. ' „ 



Office of Education, Statistics of Public Schools Fall 



196i9 / Tab|p 5 for enrollment, 
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Table 2-2 : 

Average Salaries- for Public School Teachers, 
1968-69 and. Current Expenditure.i for Public Schools 
Per Student Enrolled, 1969-70; 
for Scliooi Districts of Large Cities 



City 


Average Teachfcrs 
Salaries 
($) 


Spending pe 
Student. 
{$) . 


SAN BERNADXNO, CAL 


10,598 


804 


SAN FRAT^CISCO, CAL 


1^,249 


1,291 


LOS ANGELES, CAL 


10 ,043 


744 • 


SAN JOSE,. CAL 


10,029 


826 


DETROIT, MICH 


10,009 


840 


LONG. BEACH, CAL 


. 9 ,994, 


954 


SAN DIEGO, CAL 


•■r 

9 , 898 


796 


OAKLAND,. CAL 


9,835 


876 


MILWAUKEE, WIS 


9,827 


7 ' 


FRESNO, CAL 


9,752 


"724 


ROCHESTER., NY 


9 ,710 


1,254 


CHICAGO, ILL 


9 ,697 


867 


NEW YORK, NY 


9,696 


1,184 


SACRAMENTO, CAL 


9 ,533 


783 


ox XT r\\J Lj f I IX Lil^t 


9,413 


809 


GARDEN GROVE , CAL 


9,300 


621 


PHILADELPHIA, PA 


' 9,295 


" 947 


EVERETT, WASH 


. 9,287 


747 


BOSTON, MASS 


9,250 


883 

S 


ANAHEIM, CAL 


9,187 


7 30 


DAD' CO, FLA 


9,112 


758 
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Table 2-2 ; cont . " 

Average Salaries for Public School Teachers, 
1968-69 and Current Expenditures for Public Schools 
Per Student Enrolled, 1969-^70; 
' for School Districts. of Large Cities. 



, j' Gity . 

• 


Average Teachers' 
Salaries 


Spending ; 
Student 
($) 


SEiATTLE, WASH * 


9,086 


919 


SCHENECTADY , NY 


9"^' 070 


1,291 


TACOMA, WASH 


9,053 


967 


SANTA ANA, CAL 


9,052 


706 


PROVIDENCE / HI 


9,037 


1,074 


SYRACUSE, NY " 


^ ' 9,021 


1,084 


WILMINGTON, DEL 


9,006 


957 


WORCESTER, MASS 


8,97.4 


• 896 


YOUNGSTOWN, OHIO 


8,957 


802 


BUFFALO, NY 


8,956 . . 


1,048 


HARTFORD, CONN 


8,922 


1,138 


DAYTON, OHIO 


8, 881 


916 


MINNEAPOLIS, MirJN 


8,844 


868 


dridge;port, conn 


8, 841 


709 


PHOENIX, ARIZ 


; 8,814 


671 


HAT TTMORK MFj 


8 , 7'4 8 


754 


ALBANY, NY 


8,693 


1,232 


INDIANAPOLIS , IND 


8,689 


6 49 


ONTARIO, CAL 


8,677 


706 


ST LOUIS, MO 


. 8,654 


729 


PATTERSON, NJ 


8,643 


714 


SPRINGFIELD, MASS 


8,390 


79 9 
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Table 2-2: corit, • * . [ 

Average Salaries for Public School Teacher.s, 
1968-69 and Current Expenditures for Public Schools 
Per Student Enrolled^ 1969-70;-^ 
for School Districts of Large Cities 

City • Average Teachers' Spending per 

Salaries . Student 





($) 




($) 


PINELLAS CO, FLA 


8,367 


• 


684 


CA^:T^M, OHIO 


8,363 




733 - 


BROWARD CO , FLA 


8/298 




719 


CINNCINATTI, OHIO " 


• 8, '261 




904 


CLEVELAND, OHIO 


"8,214 




895 


DENVER, COL 


8,209 




768 


KANSAS CITY, MO 


, 8,184 




677 


-PORTLAND, ORE 


8,146 


• 


763 


ALLENTOWN, PA 


8,126 




694 


OMAHA, NEB 


8,080 




577 


LOUISVILLE, KV 


8,056 




669 


JERSEY CITY', NJ 


7,989 




746 — 


WICHITA, KAN 


.7,96 8 - 




634 


AKRON, OHIO 


7,935 




753 


RICHMOND, VA • 


7,915 




711 


TOLEDO,. OHIO 


7,86 4 




757 


NORFOLK, VA 


7,620 




. 671' 


WARREN, OHIO 


7,804 




727 


NASHVILLE,- TENN 


7,59 3 , 




596 


DUVAL CO, FLA 


7,572 




568 


NEW ORLEANS, LA 


7,552 • 




56-7 


ATLANTA, GA 


7,485 




693 



18 



ERIC 
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Table 2-2: cont. 

Average Salaries for Public School Teachers, 
19G8-69 and Current Expenditures for. Public Schools 

Per Student Enrolled, 1969-70;- . ^ 

for School Districts of L^rge Cities 

City Average Teachers' Spending per 

Salaries* SJtvwJent 





($) 


($) 


MECKLENBURG CO, NC 


7^405 


624 


1 ■ 

.COLUMBUS, OHIO 


7,385 


788 


• 

SALT LAKE CITY,. UTAH 


7,380 


594 


HIGH point/ 


7,341 


573 


DALLAS, TEX' 


7,282 


529 


GREENSBORO, NC 


7,249 


594 


HARRISBURG, PA 


7,218 


820 


PORT ARTHUR , TEX 


7,203 


575 


KANSAS CI TV, KAN 


7,195 


546 


MEMPHIS,^ TENN 


7,183 


564 


BEAUMONT, TEX 


7,147 


589 


HOUSTON, TKX • 


7,134* 


" 4a9 


KNOXVILLE, Ti:rir; 


7,103 ~ 


549 


TULSA, 0K1J\ 


7,0 81 


548 


OKLAHOMA CITY,.OKLA 


6,830 


477 


EL PASO, TLX 


6,829 


501 


FT WORTH, TEX 


• 6,731 


404 


SAN ANTONIO, TLX 


6,369 


433 



SOURCE: Average Salaries (1968-69) paid classroom .teachers 
in public elementary and secondary schools from National Edu 
dation Association, 24th Biennial Salary Survey of Public - 

- 13 . . . , : , 

o • ■ ■ ' . ■ ' • • 

ERIC . • 



SOURCE / cont . : School. Professional Personnel ^ 1969 , Research 
Report '1969-R7/ Table A, col. 6 (data by school district) . 
Office of Education, E .L.S .E.G . I .S Part B - Finances: 

1969^70 (TAPE), current expencTitures Vy school district. Of- 
fice oT Educatibn, Statistics Of Local Public School Systems 
Fall 1969 : Pupils and StafF r"TiFle 2, enrollment by school 
district. 



^ FOOTNOTES FOR CHAPTER 2 

» 

•^Betsy Levin, Thomas Muller, ^nd cbrazon Sandoval , . The 
Higli Cost of education in Cities , The Urban • Institute , 
^JasTTincjtorr, D. C , 197 3. ^ ^ ' , * 

'^One of thG thirty cities, Washington, D, C,, has been 
excluded from the analyses because of its unique fiscal 
structure. 

•^For exanplo, .one' obvious alternative possibility is 
that teachers* salaries and school spending both reflect the 
effects of differonces in community income and wealth. 
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Chapter 3 ' 

«N . ■ 

TEACHERS ' LABOR r^VRKETT ; 

Analytical FramBW>rk > 

The data cn teachers* salaries by city and by state, vAxieh we 'set 
forth above, are characterized by considerable dispersion, Ttie purpose 
of this chapter is to provide an eoonanic franework for analyzing the 
source of the dispersion. To accoiplish this we adapt basic labor 
raaricet theory to the labor market for teachers, ihe starting point for 
the analysis is the nodel of a oarpetitive /labor rparket. .A nuitoer of 
cotiplications are then introduced t:o analyze the behavior of svpply 
and ^nand for teachers under various nmket structures^ and economic 
sitxations. " v 

Initially, the ccnplicaticns introduced piartain to questions of 
market^structure aid the effects of differences in the nurrber Of buyers 
on the equilibriun wage, Pron there, we intaxxiuce a nunber of insti- 
tutional constraints. Ihese include the effects of a fair wage standard 
in-tJie ooniTunity on teachers' salaries, some discussion of the effect of 
teachers' unicns, and consideration of the role played by labor quality 
in the labor market for teaciiers* The discussion of labor quality is 
fornulated to take 4nt:o account the recent findings of -an apparent lade 
of impact of teacher quality cm student lecuning and such institutional 
factors as the single sal£u:y schedule. 

I 

The first case to be analyzed is that of wage determination in a 
single isolated l*or inarket. The following conditions are assurod to 
diaracterize the situation in this mar^^et: 

1) No person in the latoor market has a special talent for any one 
profession. In a particular profession all persons with the level of 
training considered adequate are equally productive. 

2) All lahoj; force menbers have similar preferences with respect 
to each particular profession. That is, the non-pecuniary aspects of 
the various jobs in the labor narket are ranked the same way by each 
labor force menber. 

3) All labor narket enturants. face similar costs of education. 
Ihey finance that education with equal ease or difficulty. - » 

4) Ihere is a single educational requirement for each particular 
occupation. > 

5) Occupational and educational decisions are generally made .on a 
lifetime basis. 



6) Ihe beaching profession uses few people relative to the nurrber 
of people in all other 0(rcupatians taken together. * 

For the particular labor inarket v^tiere the above conditions are met; 
in long-run equilibrium the wage level for teaciiprs is determined cn 
the supply side of the market, llie number of teachers annployed, given 
the supply price of labor, is determined on the^danand side^, More 
Specifically the supply curve, under the assumed' oGnditions is perfectly 
elastic • The reason is that each entrant 'into teadtCLng requires a totcLL 
ociFffinsation — monetary and rK)n-monetary-'-v*uch is tHd same as that in 
other ooci^tions. Moreo<rer, givai the relatively small size of the 
teaciiing profession (assunpticn 6 above), 'wag^ outside of teaching do 
not vary with the nun^er of teachers. ^ / . 

The. supply curve for teachers (SS) ig pictured in Figure 3-1. The 
height of the supply curve/ CW^, is the monetary ocxnpensation that must 
^ be offered to* teachers if people are to be .ju§t willing to ^ter the 
teaching profession. This required monetary oonpoisation is Strongly 
influenced by the long-run prospect^ in other professions, the relative 
non-pecuniary benefits in teaching as oj3posed to other proffessions-, the 
educati^ requirenent for teaching as canpare*^ with other occupations, 
and the costs of obtaining that' education.^ 
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, THe ncn-mcnetary aspects of jobs v*iich affect thoir relative 
attractivertess to nevv entrants to a particular occupation inclucJe such 
things as work effort required, and the pleasantness, dagger, pnd >^ 
satisfaction of work. Non-pecuniary rewards are a substitute top^ 
money earnings. Hierefore, other tijlngs the sawe, non-pecuniar^^ ^ 
rewards for an oocupatiort are inversely related to the rtoiey wag^ 
That is, as relative non-^pecuniary rewards of teaching deteriorate, 
assumir^ig that the other oompensation-deterndning factors noted above 
(to not change, SS in Figure 3-1 will shift upward. In the case of the 
teaching profession, the envious extraordinary non -pecuniary rewards 
include a sumtier off and unusual job security once tenure is obtained. 

While it has been noted that reflects the money wage required 
to encourage people to enter teadiing—that is, Vl^ is the reservaticn 
price for teachers — the relevant time -period over which is measured 
has not as yet been defined. Oie obvioug possibility is that rep- 
resents the e^qjected monetary earnings of teadiers over their entire 
working life. If it is possible to lend and borrcw freely on the 
capital market to finance education, lifetime earnings may conveniently 
be measured by a yearly equivalent, defined as that constant level of 
yearly income which would generate the same present; value as does the 
current age earnings profile of teadiers v*ien it is discounted at 
prevailing interest rates. ^ Generally, v*ien diSKiissing long-run occu- 
pational ctoioe, the appropriate time frame f or i^asuring earnings is 
the individual's expected or oonsiming life. 3 

The atpirical analysis presented below is oonoerned with explaining 
v*iy wag^s differ for teachers in different labor markets. If it^is 
assuned that the shape of the tiine profile of earnings for -teachers is 
similar in the various markets, then a single year's earnings for those 
with a given level of experience may sexrve as an index of the lifetime 
earnings of thos;^ who. enter the tead Jig profession in each of the 
markets. 4 Thus in later ch£5>ters, Wj^, which is oonoeptueaiy a measure 
of lifetirre earnings , may be rou^ly approxiinated {ditferenoe^ in formal 
education aside for the moment) by average, salary for teadiers in a 
given market adjusted for the average level of experience for those . 
teachers. No matter v*iat salary measure is employed, however, it is 
ajTpottant to reneifcer that given the assured circiinstanoes in this 
first case, the wage variable will bear sane relationship to lifetime 
aamings and the supply curve itself will be perfectly elastic. 

Lhder these circumstances, the supply rajl^ticnship may be given by 

r 

(3^ W = S(N, oc), 

where W is an appropriate measure of the teachers' wage rate as disoissed 
above, N is an index of the relative non-pecuniary advantages of teaching^ 
and OC is the opportunity dost of entering a conparable occi^tion with 
training requirements similar to those of teaching. Alternatively, in - 
^is single meuicet case with full mobility anong. occupations, the oppor- 
tunity cost (OC) can be related to the cost of obtaining the education - 
required of teachers. Therefore, the supply equation may also be written 



as 



(>2) W = S(N, Ed); 



viiere Bd measures tiie years of ^ucaticn required to enter teaching 
and the relevant alternative oocupaticns iji this market (W and N are 
defined as for equatican 1) . Of course, given the assumed cxi^ditions 
there. is full mobility among all occupations. Therefore, all occi?>ations , 
not just those v^iich require the same formal eduoaticn as teaching, are 
perfect substitutes for teaching as a profession. That is, with iden- 
tical entry ociiditions for all those who wish to eiter a particular 
occLpation and with similar preferences, total pecuniary and non^pecuniary 
rewards to eac±i occupation over a lifetime ^ore the same. 

It is legitimate to draw the demand curve for teadiers cn a diagram 
where the wage variable is defined to bear a relationship to lifetime 
earnings, as it is in Figure yi , only if the lifetime wage oono^t has 
sorae meaning to those. who hire teachers. This will be so if sdiool* 
boAas behave as if they expect those v4iq are newly hired to remain for 
a considerable time in their jobs, or if they believe that job candidates 
base their en^Jlqymant decisions on long-run earnings prospects rather 
than just on, starting salaries. Such behavior cn the part of school 
boards seems, to be more reasonable than one obvious fiLLtemative: a 
situation where school boards set their respective salary structures to 
retciin only those within a given age or experience bracket. . While such 
a policy: mi^t have some meaning for the retention rate of new hires, it 
would make little seise with respect to the turnover rates for those, 
with more than a few years of experience. For exanple, i'f wages for 
those with ten to twenty years of experience were made artificially lew, 
the result might be a Icibor force with little Icng-nm cotinitment in an 
occi5>ation v*iere attitude toward the jcb is crucral to effective per- 
formance. 

consequently^ i,t is reasonable to believe that market pressures 
eventually lead school boards to set wage profiles that are rationally 
structured so as to discourage any m^ jor inflows into or outflows from 
teaching positions for those in particular's^ brackets. Accordingly, 
we proceed as if. it is appropriate to draw the demand curve for teachers 
on a diiigram v*iere the wage variable refers to some measure of earnings 
^oqDected over a long-run working perio^. 

The slope and position of a demand curve for a factor of production 
siich 'a^ teachers is traditionally explained in terms of the theory of 
derived demand. The theory suggests that the demand curve for a factor 
of production exhibits a negative slope for tw reasons. First, as the , 
quantity of a factor of production is increased, the amount of other 
factors en^loyed remaining the same , diminii^ilng retirtns to the variable 
factor eventually set in. In the case of education, where learning 
takes plaoe by combining teacher time, student time, and equipment, a 
fixed size Student body in a sdiool district eventually leads to dimin- 
ishing returns to the teacher input. ^ That is, increases in the teacher- 
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student ratio which result fron expanded hirinq levels in a given 
district at a given time eventually will, yield smaller and smaller 
increments to student learning. The declining marginal petums to 
additijcinal teachers hired thus, in part^ acxxjunt for the negative slope 
of the demand curve for teachers. The seoond factor which underlies 
the negative' slope of the dearand curve for teachers is the. negative 
^Icpe of the demand curve for education itself. As with any eccnonic 
good, to finance an increase in the anount of education produced, the 
public must "forego oonsuirptim of other public or private goods. It 
seepTS plausible that the marginal utility of education, as well as of 
miDst other private and public goods;, is inver-s^ly related to the 
quantity ocnsumed. C^onsequently, as expenditures are switched from 
other gooda to education , the marginal utility of education declines 
while that of the other goods increases. ITie effect is to iirpart a 
negative relationship betv«jn the "price" of education and the quantum 
of education desired. The declining margined value of educaticMi^ in 
turn, partially accounts for the declining marginal value of additional 
teachers hired, and thus for the negative slope of the deirand curve for 
teachers. . 

It is useful to make our analysis of the demand curve for teachers 
Tcore rigorous, l^fe begin with a simple model where it is assuned that 
the board of education behaves^ not uncharacteristically, as if .education 
is produced with teacher services and student timn. Hius, 

03) Q = Q(St, Tch, SES, Pop), 

vjhere Q is the amount of education produced per studeht enrolled in the 
public sc±iools.6 All other inputs have been deflated by population. - 
Thus St is the size of the student body per capita (adjusted for standard 
hours of attendance) , and Tch represents teacher hours of input per 
capita. SES is a measure of the socio-economic badcground of students^ 
The size of population. Pop, is a scaling factor. ijSh^ and iS™- are |* — 
assured to be positive and may take on either sirfn.' ^ ^^^P 

The total output of the school system per person in the population 
is given by: 

(3-4) TP = St • Q. 

From equations (4-3) and (4-4) , assunaing again that student body size, 
St, is exogenous, the marginal product of teachers is given by: 

(3-5) ?^/9Tch =>,7— ^(Q(St, Tch, SES, Pop)] St. 

Ws new introduce the danand curve for education into the model. .The 
equation for the demand price for education is: 

(>' ' = P(TP, St, INC, Y, Z).^ 
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Tiquivalently , va? have; 

. (3-6a) p- P*(o, St^.HvIC; Z). 

Thus, in acMition to St, the danand i.rice (P) is a func±ion of ^educational, 
output per student (Q) , ingome irv the comnunlty (INC) , a vector -(Y) which 
represents other sources of funds for the public sector, such as ncn- 
residential property assessments and state and federal aid, and other 
factors (Z) suqh as demographically and geographically determined needs 
for non--educational services and tastes. Here a^cdn, all arguments of 
the demand curve are specified to be on a, per capita basis. The expeq- 
tation iiS that ^P/^Q^is negative, and; unless having a large nvirber of 
parents in the vqfeing population is extremely important in determining 
educational expenditures, 9p/^St is also pnAably negative. and 
3P/3Y are expected to be positive and 9P/9Z may take cri eithei^slgh. In 
thiswTtxJel, consumer surplus is maximized when the dertand price for 
teachers, in this case the value of the marginal product of teacdiers, is 
set equal to the supply price of teachers.^ That is, it is maximized 
viiere ^ 

07) ^ • P = w/- 

If we substitute for P from equf&ticn (3 -6a) and for TP and TP/ Tc* from 
equations (0-3) and (3-3 , we have a school board's demand curve for labor: 

_5 • 

(3.^) w= .5Tch[0(St, TGh, SES, Pop)] • St • P(Q[St, Tch, 
SES, Pop], St, INC, Y, Z). ^ 
• * * 

The aggregate demand curve for teachers in each marlcet could be • 
derived if two further pieces of information were available. First, 
there are the specific functional forms for the educational production 
function and for the demand curve which have been used to derive the 
demand \for teachers [as in equation ( %-9] . Cnoe these were kncMn, we 
could solve explicitly for the demand curve for each school board. The 
other information neoessary is the distribution of eada of the exogenous 
factors among school districts in a givea marJcet area.' If Mie functaonal 
forms and distribution of exogenous variables were relatively similar for 
the school districts, the mArket demand curve might well be of the same 
form as equation (3-9. . 

. II 

Uhile many of those who have analyzed wage determination for pitolic 
enploye treat the supply curve of labor as if it were perfectly 
elastic, a plausible argiiment can be made that the simply curve may be 
positively sloped. This will be the case, for example, if the relative 
preference for teaching differs among people, coid the sipply price varies 
inversely with these preferenoes. Even here, hicwever, while the supply 
curve of teachers to a market may be i:53ward sloping, the supply curve to / 
a School board located within a market may still be hi^ly elastic, 
perhaps even perfectly elastic. The smaller the fraction of teachers 
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in the market that are hired by a given school board, the more elastic 
the supply curve of teadiers to the school board will be. 

Our purpose in this section is to construct a framev^rk for 
anedyzing wage determination in a market where there supe many school 
boards, and where the supply curve of tp^achers is upward sloping. Be- 
fore proceeding, however, it is useful to ^scuss briefly some problems 
related to tlje scope of a Ictoor market for teachers. 

It is appcu^enC that the' geographic scope of a teadiers* labor mar- 
ket is determined by the mobility of teadiears. Ttie problem of delin- 
eating the boundaries of any particular msurket is ocmplj.cated by the 
fact that' there is likely to be sane teacher mobility aroig all areas 
in the country. Thus, deciding on the boundaries of a market is a process 
that, requires the use of judgonent, and may be the subject of some dis- 
agreement. For our purposes, we adopt a pragmatic approach and define 
a teachers ' market to include those areas v*iich most often find than- 
selves ocnpeting for the sane teachers. 

Ihe question of what is the size of each of the various teaciiers' 
labor mari^ets is thus an empirical one-— a question vAiich, given the 
lack of any systematic study to date, has yet to be answered. This 
issue has been the source of sane discussion between Baird and Landon, 
on the cne hand, and Kasper, on the other — a debate which has as yet 
reac4>ed no resolutionli In our theoretical discussion, we noverthelass - 
prxx^eed as if all maricets are,ciearly delineated. Our empirical estimates, 
however,, are conducted,. unjter alternative assurtpticns as to the appropriate 
geographic scope for a teachers' labor market. In that way our findings 
will provide some indication of the sensitivity of estimates of the wage 
equation for teachers to assunptions about the soc^ of the labor maricets 

Jjet us now consider the case v*iere there is a large niirber of school 
boards in a gi\ten teachers' market, so that each board faces a horizoo- 
tal supply curve of teachers even though, for the market as a v*iole, the 
supply curve of teadiers is positively sloped. Here the demand curves 
of each of the separate boards is of the sam6 form as the one in equation 
(3-8) above. Itie overall maricet demand curve can then be obtained simply 
by aggregating the demand curves of ;bhe individual. school boards. 

Ill 

The analysis of wage determination in b circumstance v*iere a single 
buyer of teadiers ' services faces an upward sloping sijpply curvi^ may be 
sonewhat nore conplicated than is thg anedysis for the conpetitive case. 
This will be so if the school board in fact .recognizes that the nixnber 
of teachers it hires has an effect on the wage rate that it pays, and ^ 
if it acts accordingly, i.e., if the school board justifiably behaves ' 
as though it were a nonopscnist in this particular market. Contrastingly, 
if the board dDes not recognize that there is a positive slope to the 
supply curve of teadiers, or if it does not perceive the importance of 
this with respect to salary policy and ac act^:)rdinqly/ teachers' 



salaries will determined, as in Figxir? 3-2, by the intersecticxi of 
the conventional demand and supply curves for teadiers. 
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Figure 

Let us assunie tliat the school board recognizes that it is in a 
monopsony position. Fran the board's point of view, this inplies that 
the marginal cost of hiring more teadiers exceeds the going wage rate. 
For one thing, if new teadiers are to be successfully recruited, each 
cne must be paid a higher wage than the last teacher hired. For 
another, given tlie nature of the single salary sdiedule arid the major 
difficulty involved in pushing a new teacher ahead of others who have 
been teaching in the systeri for seme time and \^ are equally qualified 
in other ways, pajdng a hi<^er wage rate to a new teacher will generally 
require corresponding raises for all those who are currently on the 
teadiing staff. The bonus that has to be paid t\ all teachers on staff 
as hiring is expanded would raise the marginal cost of education con- 
siderably above what it would be if the sdiool board faced an elastic 
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supply curve of teachers. Thus, recoghition of the significance of 
its monopscny position may have a strong dampening effect on hiring by 
a school board, 

To be more specific, given the supply curve of teachers 

(3-9) W = S(Tch, N, OC) , 

where the slope, ,^Tch / is generally positive, the school board will 
hire teachers until the value of additional teachers ' services is set 
equal to the extra cost of additional teachers, 'Vhat is, the board 
will hire teachers until 

(3-10) St-P- ^ = W 4- Tch • -13 
3Tch dTch 
Ihe term en the left hand sixte of the equation is the valiae of the mar- 
ginal product of teachers. The meaning of this term was discussed in 
connection with th^ •e:q>lanation of equation (3-?) aboyp. It will be 
seen that on the right. hand aide of equation ( 0) # in addition to the 
wage rate (W) , there is a term: i^Tc.* • SS/OTch, This tenn measures the 
extra cost of paying a bonus to pr^iously hired teachers as hiring is 
expanded. Rearranging equation (3^0) , we have ah equation for the 
demand curve for teachers by a sdxx^l board vtiich is a monoposonist: 

(3-11) W = St • P • 9Q - Tch 9S , 

aTch aTch 

The supply curve for teachers, in acoordanoe with the formulation 
given in equation ( , is drawn as SS in Figure 3- 3- The demand curve 
for teachers vrfiich would obtain in a situation v*iere there is no monop- 
sony power on the part of the school board — as in equation ( J^'f and 
(>*)— is represented by DD in Figure 3-'> 




Figure 3-3 
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In. contrast, \yr\ Tin clnpicts the demand * curve for a school board which 
is in a monopscny [X><ution and- faces the supply curve SS. As noted 
before, the vertical distance between DD and Dm Dn is equal to the 
term T(± • in equation (3-11) • Note that as drawn in Figure >3r 

Tch • rjreater in Vtilue the larger the number of teaciiers hired. 

Tliere M"€N::wo reascns for this: First, the slope of the supply curve, 
as drawn in that figure , increases directly with the number of teachers 
hinad, Sccxmd, the overall cost of the "bonus" that must be paid as 
liiring is oxpanded is greater the more teachers there are already on 
staff , . In equilibrium, the irGnopsony board will hire Tdl^ teachers at 
a wage of W]^, As indicated previouajy, the value of the narginal prod- 
uct produceci by these teachers, VMPi, exceeds the wage rate. 

Up to now, we have avoided any discussion of specific functional 
fonns for the various supply and deinand curves, and have also postponed 
any discussion of nrcblans of estimation. Hc^vever, it is appropriate 
at this point to discuss the problem of identification, v*iich is most 
clearly analyzed in the context of the micTDeccnomic frasnsvork developed 
in this chapter, ' ^ 

E^npirical analysis of supply and demand in a situation v*iere there 
is oorrpetition in the teachers' labor market involves a straightforward 
extension of our disaossion. Shifts in the exogenous variables in the 
labor supply curve, the exogenous v£uriables in the demand curve held oon- 
stant, trace out points that lie along the demand curve. The si?)ply 
curve may be similarly identif ied. 

The prcblem of identification becomes more complicated where ^ 
iHDnopsony power is exercized cn the part of the sdKx^l board. Viiile the 
identification of supply in a market that is characterized by monopsony 
is straightforward, there' will not be, in general, a stable demand curve 
for teachers v^fich can be identified in the conventional way. The reason 
is that the slope of the supply curve appears — as in, equation (3-13)— as 
a term in the demand curve. Thus, if the supply curve is not linear (as 
in Figure^?- 3) and its slope is a function of the levels of the exogenous 
variables, ttien as the supply curve shifts with dianges in these exog- 
enous variables, corresponding shifts in the demand curve will occur. 
For example, if t]ie sipply equation is of the form: 

log ^ a + b Tch, 
or log VV = log a + b Ixxj Tch, 

where "a ".is a constant that incorporates the opportunity cost to 
teachers and relative non-pecuniary returns, then at any level of Tch, 
a positive incremait to "a" leads to a steeper supply curve, 1^ Con- 
sequently, as the sup[)ly curve shifts up with increments to "a", the 
derand curve shifts down. Ihe equilibrium solutions that oorrespdnd - 
to the alternative supply curves SS, S'S', and S"S", vthere these curves 
are drawn to reflect increasing values for the exogenous variables, are 
illustrated in Figiire It can be observed that for the case drawn, 
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Figure 3-^ 

the oquilibriun points lie alcng a line, DJ)^, that is mid\ flatter 
than is any one of the itonopscnist'g deroancl^airves, EWm, Qn'On' , 
and nn"nn". Tttuis, if, as assvBied, the relevant slopes of the supply 
curves beccme steeper as these curves shift up, the slope of the 
estimated danand^curve will understate the true slope. The estimate 
of the slope of the demand curve will only be on the mark if the 
shifts- in the s\5)ply curve are parallel. Finally, if what we believe 
to be the least likely possibility c4>tains— that is, if a situation 
• pertains in which positive shifts in supply are aooonpanied by- 
decreases 'in the relevant slope of the supply curve— the demand 
curve will be estimated so as to have a steeE3er slcfDe than it 
actually does . 

IV . 

Wfe next deal with a case v^iere .there is more than one sdiool board 
in a market, but v*iere the nutber of them is sufficiently small so tliat 
each perceives tiiat the st?ply curve of labor is positively sloped. Tri 
~these circiitBtances of oligopsony, school boards may do a ntirber of 
things. First of all, if each board recognizes the nature of the inter- 
dej^endBnce between its hiring policy and the hiring policies of the other 
sdKK>l boards, all of the school boards may attenpt to cpllude in cne 
way or another. If eadi scSxxil district has a similar constituency, 
thai, as the obllusion beccnes more perfect, the sdicol boards together 
may behave as if there were only a singjLe purchaser of teachers' services 
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in 'the market. Here, then, the demand curve for tfiadaers V\rould approach 
tlie die that afTplies for analyzing the monopsony case. 

A second rxDssible mode of behavior for the school boards consists 
of a niinber of strategic interactions \>*iich v^uld result if each board 
takes into account the effect that its hiring policy has on the other 
toards, as well as the effects that the eventual reactions by the other 
boards have on Uie market wage rate. Here, the exact outcome depends, 
uixn the sorecise nature of the beliavior pattern assuned for rival school 
IxDards. As the literature eg oligopoly behavior attests, there is a wide 
range of possible outcooes.^^ 

A detailed analysis of these possibilities would take us far afield. 
It is useful to note, however, that for the nost likely rtcdes of behavior 
the demand curve for the market will probably lie between the 6arand, 
curve tjjat would be observed if there were pure monopsony in the market 
and the cHie tliat vould'be observed if there^were a very l£u:ge nurber of ' 
school boards acting independently. That is, the demand curves DD and 
man in Figure ?-3wil improbably bracket the market demand curves that 
are generated as a result of monopsony power and soroe interdependente ^ 
of liiring policies among the school boeird^ loqated in a given marloet. 

A third oligopsonistic possibility is that of independent ^behavior. 
liere, eadi school lx)ard recognizes that as it expands its hiring, the * ' 
wage rate is bid up. ffcwever, no board oonoems itself .with the effects 
of its own hiring policy on the labor mcirket conditions faced by other 
boards. 

■ 7\n example will bring out the iirplications of this kind of behavior 
for the market Remand for teaciiers. Titssume that there are identical - 
school districts within a given market, and that wb are dealing with a 
decision to hire one more teacher for the entire market, .or 1/n teacher * 
for eadi sdiool fiL strict, wtiere "n" is the nuirber of independently acting 
bocirds within the oligopsonistic market. Fran footnote 13 it is clear 
that if there, were only one school board in the market the extra cost of 
hiring an additional teacher . dTr: is given by: 

■ fi dTrh' 
. Ol^ '/ n r' \= w ^S, > Tch^ 

wiiere^ as before, w is the wage rate»^Tch is the nunber of teachers (per 
capita) employed in the market, and is the rate at which the wage 

rate increcises as luring is expanded, with n school boards in the 
market, the perceived oost to each of hiring 1/n additional teachers is: 
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/n reflects the basic wage oost bo each district of hiring an additional 
1/n teacher. The other temns in equation (4-13) represent the perceived 
Ixnus that must be paid to all teachers already on the payroll. ' In this 
exairple, the term ^ 1. indicates that as a single school board expands 

nToh ' n ^ 
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its hiring by 1/h teacher, the effect is to drive up the wage rate by 
1/h times as much as if orie full additional teacher is hired. 

1*5 recD^ize the fact that each board may not poroeive the full 
effect that its expanded hiring will have cn the market wage rate, and 
thus on its bwn cost of teachers. In particular, if school boards hire V 
new teachers by bidding them away from other ' sdiool districts, and the 
wage necessaty to encourage scmeone to relocate between sdiool districts • 
is less than aS/aTch,' then, while this term represents the ultimate 
effect of expand hiring by one school board of the market wage rate, 
the perceived effect by the board doing the luring may bd considerably 
less than aS/aTdi. Therefore, we have included the term, i, , v^idi 
ranges between zero and one, to represent the fractlcai of the effect 
that a sdiool board actually has cn .the market wage rate that it per- 
ceives itself to have. It seems reasonable tliat in practice ^ is 
inversely related to n . • 

The final term in equation (3-I3), Tdi/n, indicates that as each 
board expands its hiring, it must pay tlie increment in wages to 1/n 
tines as many teachers as there are in the market. T«Jo .bo^ considers 
the effect that its expanded hiring has on the wage bill that is paid 
by other school boards in the market. Thus, from the point of \aew of^. 
each of the isolated school boards, the cost of the bonus that must be • 
paid to those already cn staff is, at most, I/n times the cost o? the 
bonus that would be perceived for an identical expansion in hiring if 
there were a mariopsony in the market. Surtmihg across all boards in the 
market, we obtein an expression for the perceived cost of hiring one 
adiitional teacher to be shared equally by all school districts in the 
mcU*et: t 

(VlW zF^^:^! = W + ,1, _3S_ Tch ' . 

Here, i is the ith of the n school districts. 

It win.1 be remanbered that the effective demand curve fpr teadiers 
in a market' where there is monopsony pc^ier (EHiOn) can be obtained, as > 
in Figure 3-3, by subtracting the bonyfe from the demand curve that would 
obtain if there were no moncipsony power in the market (CO) . It is 
apparent that for a given supply curve of teadiers, if there, is indepai- 
dent behavior by school boardSj^he greater the nunbor of school boards 
in a market, the closer the market demand curve for teachers willbe to 
DD.l^ 151US, oanfcining equation l3-l4) with the value marginal product 
conditions given in footnote 13 above, we have the following fontulation 
for the danand curve for teachers: 

(3-15) w = sr • p • 3Q - <ti . Ich . 

. aTch aTch n . 

Here, the first set of • terms on the right hand side of the equation 
again represents the marginal product of teachers, and the second set 
of terns represents the reduction in demand that results from the 
effects of perceived monopsony power, weighted inversely by the number 
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of. sdicy^l Ix^anis in tlu? (livm teactlv^rr;' nvu'ket. tNlotioe that as n 
ripprancties 1 (wi th ■ = 1) , wc* obt:a.in thn demand ec^uation for a monopscny 
nvirket structuro (i.e., aquation (3-1]]). As n approadies infinity, 
have tiie cx]uation for ntirkot cteivrKi v^erc ther^ is cxinpetition iftjthe 
labor market (ec|uation ( 3-^3) . Ln c^efal, vrfiere there is independent 
bt^havior by sd^a^:>l hK>ards— ^vhero rarket interdependence is not recognized 
the market df^nanri .curvxi' for teachers will be between DD and CfciCln in 
Fiqure 4-3. Thus, as sefems reascnable, other things the same, the dejmand 
curve for a market wtiero there is sane mcnopscny power and independent 
l:x:ind/ior will be • bracks tod by tliyb demand curved that obtain where in 
hiruiq there is a ^>inq]e moniDpsonist, on the one hand, and v*iere there 
is ocipetition, on. tlio otlier. 

V 

ihe next step in shaping the analyticcd framework is tg drcp another 
of the siirpl if yinq assumptions that has oonstirained our. analysis up to 
this noint. .Specifically , we no longer assume that all teachers are 
hoTDq.ziiieouG . Instead, we" explicitly incorporate into our analysis a 
nurnl:)ei of Treasure.s of the kind of prep^ation that teachers have had, 
and of the teacher.s' ability to teach. ' The presinpticn is that these 
measures will boar a relationship to the outcome of the learning process. 
The diiiensicns of teacher quality include the following: the experience 
of the teacher, tlio amount of fonnal training the teacher has received, 
whetJ-er o^ not tix? fonral training' is in the field in which the teacher 
in* f ict .leachos, the ti^aciiers • ability to ocmnunicate verbally, and the 
teachers*' dedication to the job. 

One way of Lntjx>ducing tliese dimensions of '^teacher quality" into 
our analysis is to include thesn as separate arguments in the educational 
prod^'ction functicn. Frcy has taken this oourse in analyzing teacher 
sala::Y cetermination for those special circumstances v*iere the supply 
of e^ch dLitinsicn of lci}X)r quality is perfectly elastic.^' The crucial 
assunption \^ich underlies this type of approach is that the public and 
ti\e school board tohave as if tliey are maximizing the amount of ^ student 
leciminq given .the? constraints of the education^]XpraiiCtion function 
md the overall 1 rdnet for the canmunity. In turn, naximization implies 
tliat the nunter of teachers hired and the quality chararteristics of 
these teachers are such, that the marginal dollars spent I cn each type of 
educaticnal infxjt result in' the same, size incrafneftts to Student learning, 
and that the value to the ocrmiunity of each such increrttent is set equal 
to the marginal cost of education. 

There is little evirJence that the differences in the teacher-stiident 
ratios that are oteerved. across school districts are in fact associated 
with dif fertincx'S in le^aminq.l^, Nevertheless, a hypothesis that demand 
for teachers is dotermiaed as if the public and school boards are 
attempting to maxjn'iize tlie value of education to the oommuruty, v^ere 
education is produoed b^' teachers and student time ' and demand for educa- 
tional inputs is constrained by onrrrTunity ihcome, is a reasonable 
stcirtinq point for .analyzinq the sources of demand for teachers. The 
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intuitive feeling that '.class size must have an iinr>ict oi student 

Sl^STsafe tef rhaTr^^"" ^i^" attitucfes'^^Sus" it^SlL 
Sze hL • ^ confronted with evidence that class 

^^e^^^or SS^'^kT ^ sc^alled man 

Sv«^?;.Sr^ • ^ educational eocnanist would not vote to 

n^el^^.^^t'^^ T^^^ ^^^^ substantially. wJSo^^ssive 

^^SS^t SffSS"^^' i"*^^tive feeling that class siS s^ 
bS^alTL^n^i^f "^^ frequently be expected to lead voters to 
^^"a^^erS^es!lT"^ ^ " P-^--^ - clSses 

teach^^^tS^^2S^f f public may also express a desire for high quality 
iSSf is ^ If^t 5°^ P^^l^ quality related teachers' IhaSS^r- • 

f^fofJi^^ ^ ° ^"^"^ that is generatedin 

favor of small classes. This is so for a nuirber of inporta^t reaSns 

"° evidence that demcnstrates a consistent link 
bet^gen sore easily discernible teadier characteristi^lSarS an " 
OT^dicator of teacher quality and educational^S^Jt .^^ ' 

♦•h*. r^^^' ^^es in teacher quality are not nearly as visible to 

S ^S'l^f -^^^^^ ^ iiiportance of these teacher diaractSistics 

Zlr^i^ r as a determinant of learning. Ctnseouenfrlv 

mathenaacs coursS^in ' 
to^eSL^\S?S ^^^^ studierS unlikely 

oveSSS Sa%sJ5L:'an^^^^?f --^^ 

r^" «Sf„iiiSg^S; off 

off are, tor «hat are essentially institutional reasons, SSti^?^ 

and ouanfrifrv i q ^^^^.J^ uT ZT ^^^~of f between educational quality 
the CUi^ aata by Hanus*. Lo^ S^L^ H^'S^s'S^i^-Sf Jf°L 
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pvmjiual f)rrKluct:i VI ly ot tJic two toadior diaractGristicn tliat had a 
.onrisistent rclationsli if) to ^^tufinnl learning — toad^er verbal soore and 
teacher oxyxirinncx'— './itr) i^stimb.?s of the costs of tlief^e^ characteristics. 
For niack stvuVnitr-; , tlx na-c^nal product o? a dollar spent on teachers' 
vcrtMl al)ili tv was anT>rox.irTvitolv fivn tines ti\ut of. the marginal product 
of a dollar nrv^nt on teadieris* experienoe. For ^vhito stucients, the r^tio 
was ten to ono. ^ If tlio sdiool districts were in fact maxiird zing out- . 
put wj.tli resfxict to tlie>3o dumnnions of teadier raiality, t|he maupginal 
products per dollar sfxint on each tyfx^ of teacher quality /would have, 
oeen the sarm, • ' _ / . 

' • ■ ■ ■ / 

Ihe otl"ipr pif'a* of ovidonoc' wliich seems to indicate \that school ^ , 
!x>ards do not trade off anonq tlie various dimensions of labor qijality 
and quantity so as to maximize output is contciined in an, article by 
Owen,^^ 'Hie dimoasion af educational quality dealt with in this'article 
is teacher vorlDal"al:)ility — tJie dimension that Levin found to have the 
hivjhost marginal product per dollar. Owen's estijmates indicate^ that 
school boards do not offer Ijpic^xer salaries to teachers with higher 
vert>xL aJ:)ilitv, As a result of the constrciints of the single salary 
schedule and little direct opportunity for merit pay, we would ni 
have expected! dinr^ct price dif ferentiation in the form of highet bf fers 
to those of bi^'jtior verljaj. ability. But there is also no indicaticii in 
•OC'^n's results tJiat 53chDol boards pciy hiqher salaried to increase the 
quality of the pool of applicants for teadiinq positions. ,^is is so , 
even, though tlio paymnnt of hiqher waqes followecJ by screening the excess 
suf^ly of apnli-^Mnts for those of highest quality would seem to be a 
reasonable st ratter/ for a sdiool Ix^arrl that is a "maximizer" opferating 
undar the constniint of the sinqle salary schedule to follow in order 
to increase thr^ (luilit^/ of t-eachers hired. 

Owen dcjor. find that a higher waqe , oeteris parltfe , is associated 
iWth a hiq^vjr aiiality faculty. Hut this result seeins only to reflect 
the fact that hiqh incoriR cefrrnunities pay higher wages and thus attract • 
ti hiqher quality itxdI of job applicants. There is no evidence here that 
school boards are i)diaving a^; thoy would if they were attempting to max- 
imize educatirfinl ^nitput, i .e, , we do not see that the hic^er wages 
reflect a conscious Gffort~cn' tlieir part to attracti^hiqher .quality labor. 

The d:)v4cur> qix^stion siKiqontnd l^jy the previous^ ^scussicxi is how 
df^s one explnin tiie tehavior 6f .'^diool boards? 'tpA answer bo this 
questim slioulfi shod licjht on^'tho relationship of t^e various dimensions 
of teachea; quality to tlie denvind for teadiers' serVioes. 

In'*our \7iw, , th'o qoal of tlio iidiool boards is to provide a reasai- 
a}:)le amdunt of ryiucational r>ervions^ (not neaessarHy the maxiimm amount . 
possible qt^jTin a hudqet constraint) \^;hile avoidinq as many conflicts 
with toadien; .ind Darsnts as fx>ssi}')le, Acoordinaly, the sdiedules for 
rcrvvardinq tJie formil traininq and oxnerienoe of teachers, lioensinq 
rrxiuircinents , and job rxirfuiraiTr^nts pertaininq to otlier dimensions of 41 
teaoher quality aro sot to Ix; cr)risistent witli rules of tliumb or principles 
tliat aru qen^rallv acoofitod tiiroifrtiout. tlie education profession. do 



not wish to, irmly that, a tencloncy for .school taardr; hn follcw ruler, of 
thurt) neans^'tliat thov will not roact to naricct foroi>s. Iliis is obviously 
not tlie case-. It sinY:)ly iTieans tiint reaction to certain nvirkct situations 
will not be the same as tliat prx3Micte<i by maximizinrT tfioory. 

> • , ■ ^ ■ 

lb clarify tiie differtjnoe in the behavior of a school board wtiidi 
is a "maxindzer" frxjn tliat'of AMjoard that operates in accordance witli ' 
rules of thurrlj, consider tiie followinn oxaiT)le: r>urij)osa tliat after 
ofieratinq for sornc tine uncier a particular salarv sciiodule, a scliool 
board finds that a very larrre nirtfxjr of teachers in tlio district ccntinues 
on to graduate school to earn mom credits. As a n.\sult each facultv 
irentxjr reoeivt^s a relatively hie jii salary, which [)uts an undxpectecl 
strain cn the budqct. One obviour. n:5action of .iin' nchfX)l l:x>ard would he' 
to restrict new hireis to tliosn wiio !iavn no aih/anfx?cl traininq. Hut if • 
tJiis opticn is not ^vhilal:)le — [^rhar^s because dv? ♦'acuity is tuminq 
over slowly dad^Uern are r}o new openfinqs—tiien tiu- t^^/o types of school 
lx)ards mdy be expjected to react^miite^ different! v, 

' A school board whicli bcliaves as a "maximizor':^ is likely to follcR>r 
a policy tliat calls for it to lower somewhat bin [)n^miim paid for post-- 
graduate education* still ^1 loving perliaps for more formal education than 
was planned for v/hen dravinq up the original salar/ scliedule. Ilie in- 
crease, in fonral education allowod would reflect tlio effects of a greater 
relative preference for' formal education on the part of faculty and thus 
a lower relative supply price for formal oducaticxi tlian was at first 
though t^to exist. 

In contrast, a "satisficing" school lx>ard, whidi folla^rs rules of 
thunt) and thus operates in accordance witll a wiflolv accepted salarv 
schedule, might react in a nurber of other wa^/s^ Oie possiljility i.s for 
it to hold down salary increcises over time so as to lover ^ relatively^ 
average salaries across the lx>ard. • Such a policy would^ of course, have 
deleterious effects on otlier dimensions of teadior quality. Another 
IxDssibility is for the school board to ocirpensatc for the higher than 
expected earnings for teachers by allowing , class size to increase. A 
third possibility is for the school board to appeal to voters for an 
expandEjd budget to corpensate for the higher level of teacher salaries. 

Whatever the precise nature of this adjustment, cnoe it is oonpleted 
in eadi school system one would prrf^ably observe a hic^er level of formal 
trcdning .for teachers than was expected v^en tlie bocird originally planned 
the schcpl^ budget. However, assuming that both tvoes of school boards 
start frbi^ the same initial position^ the ultimate mix that one observes 
amcng thefvarious dimensions of teacher quality — and the relationship of 
quality to quantity— ^vill probably be quite different for the t>?o- school 
districts. . 'f^d, of course, tlie galary schedules will also be differenL.^ 
>. ' ■ 

The evidence that have reviewed previou?5ly is not consistent 
with the maximization hypothesis, .^s an alternative, we have suggested 
that school boards' behave as if they operate in accordance with brpad . > 
rules of thunrb and within generally accepted equitable guidelines — 
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what, ifi cxmYmlv f(?nTTK] ".sVit:ir.ficinq** bahavdor. find tlie alternate 
thoor/ t:o ly> 'n^^*"^*t. anjx^aliivj m a pr i ori grounds , TL postulates tlie kind < 
of ]xy\i(T/ rlec'i iions that, in ctir vicvT, 'nve most likcsly to eimrqe in a 
nvirkob situation Uk(^ tliat in put:>hc education wheie them is virtually 
a crrplete lanV of ccrpotition, only a sketdiv idea of hov output is 
measured and [jnxluond— except pei+iaps for the stranq ccnvicticn that 
smaller clasr,o?=; load rtore learning — arid where FX)litical inter- 
relati anihipn appear to play a jyple at least as iirportant as many of 
tJie market variatilos. ' ^ 

If wo an.^ correct and ti\G cnlv atterrnt at maximizaticxi by school 
^:>oards involvns nianinulation of tiie te'adior-student ratio; tiien tfie 
ntxLLfica tiers pf the suflply and demand curves- developed thus far tn - 
this chapter so that tliey n^flect beadier quality effects are sinple 
and, straightforward, . Considef first supply side. I^t Qual represent 
a vector of teachor attributes sudyas educaticn, experience, arid verbal ; 
ability. 1^ allow for tlio quality of fects ,cn the supply price of labor," ' 
Qual should be inducted among the exogenous factors influencing labor 
supply. The exTx^rtation is that the cmality dimensions are positively v 
related to opportunity ost. Tlierr^fore, in tlie long run, where ^ 
individual is' fn>c to dioosc tlvi level of training, higher values for- 
the Qual varial)los will be associated with an upward* shift in the 
supply curve. 

Similarlv, on the demand side some of the Qual variables may appear 
as .exogenous factc:>rs in the demand curve. To expand somewhat on our pre- 
vious cxaiiplo, if at a particular time tlie teadiers in- a sciiool district 
iaave garnered irier<TXic:tedly high levels of experience, or have surprised - 
the ixDard by ci^taining ccnsicteral^ly more formal training than was at 
first exi^cted, onmnonsation in accordafiqe with a standard salary schedule 
will mean that, if /lo budgetary ad justinents are made, fewer teachers will 
\jQ hired than was anticifxatod. In simple terms, a shift of the- supply 
curve will cause a novement alcng tlie demand curve. However , if the 
teachers and schcx:>l Ix^ards can tiien effectively advertise to sell voters 
en jthe nec^ for rjiiallor glassrin— -tortiaps pointing to the hi^er quality 
of teachers arid hic;tier sajciries as tlie source of tlie problem — voters may 
then ^-)e perniiadnd to incrrjase educational taxes, shifting demand out to 
the right. If trh'»- hufigot' is" often changed in response to exogenous 
shifts in teadier aualitv^ tlien the relevant Qual variables should be 
included. as nxocjonoas factors in tne demand curve for teachers. 



17ie analvsir. r)f union irrpact on teachers* saleuries and education 
costs involves a nunj^er of conplicated issues. First, previous studies, 
of union behavior indicate that the mr^rt of the uniqn on wages \^11 
denend-unon tho qoals pf the union. ^Tn sctne areas these goals may 
onccrpass only irssii^s pertaining to wages.; in other areas, job conditions 
may be a major focus of^ unicn ocxiopm. ^ Second, the union impact may 
te' strongly inflirVnced by tlic nature of the potitical organization that 
ir. respoasible for fretting salaries.* WellingiOTn and v;inter have dis- 
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cussed in detail many of t!^o fx>ssihlc. orqanizationril structures for 
financing education and the inplications of thiGso for mion waqo sc-ittinq 
ability. ^9 A third factor whid'i .is of iitportancc in influencinq the 
ultirate. imoact of a union cn teadier salaries is the "prioc?" elasticity 
of demand. Ihe morf> inelastic is demand, the ki3s r^erious is the 
enplDyncnt effect of union induced wage incrsascs, and tlms the more 
sizeable is the union iJtpact on the waqo bargain. 

The fourth facftor whidi may influence the size of union impact 
on wages is the degree of organization of the union. Ttie effect of 
teachers' union organization cn wages has been measured in a variety 
of ways in a growing nurnber of studies. 31 The data utilized in these 
studies include cross-section data for large, cities and tor areas 
within a statae, cross-state data, and cross-sectional time series 
data. Taken together these studies seem to indicate that the union 
inpac*-. ai teachers* salaries is considerably loss tiVan are unions' 
effect on earnings in other sectors. 

One thing that should be considered in evaluating these studies 
is the age of teachers' unions. 'Hiese unions began to emerge only 
in the middle 19^0 's. • Thus, even if over the past few years they have 
exerted considerable influence on the size of salarv^ increases for 
teachers, this does not mean tliat the union iuiroact on the level of 
teachers' salaries is as yet large enough to be easily observed in 
cross-section studies. ^ 

A oomplBte analysis of the impact of teadiers' unions would • • 
consider the interactions of the various factors \^^ch affect union 
strength with the degree of union organization. However, such a 
comprehensive analysis would seem to be more than is neoessary to 
answer one of the major questions tl^at ooncem us in this study: what 
are the sources of factor oost differentials in education? Fbr our 
purpose, it is adequate to deal with unions h^r includinq their influence 
as a factor in the reduced form version of ttie wagn fijquation which is 
presented in the empirical chapter belov. 

VII 

The teacSier generally plays an irrporta^Tt and a widely respected 
role in the community. In addition, teac±iinq*i 3, for many people, an 
attractive and a cl^allei^ging profession. In seme places, given a strong 
attraction of a teaching career to a reasonable fraction of ttie labor 
forcer the market clearing wage for teachers mav be quite lew. However, 
tl^e payment of too low a wage to teacJiers is likelv to be difficult to 
reconcile with tl^e inportanoe of the role played by tc^achers. In those 
areas where tl^o forces of supplv and demand would ordinarily lead to a 
lav level of teadiers' salaries, there may be sate social pressure to 
adjust that wage upvard. In other words, the hypothesis set ^or^Jiere 
is that in many* comnunities there is a standard for a fair teacJiirs' 
salary". Sucix a standeird may be geared to rnedicm comunity income, 
perhaps adjusted for the relative number of woc^ks v^rkcd; or the Stan- 
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dard ray ref IqcL crITTTlun^ty*-^^^ifl^? ccnoept of it costs to "properly 

bring up a fainilv. In addition, the stanci ird t^?ould probably be influenced 
bv \-/hether teadiem Are stereotyped in, the oomnunity as prime wage earners 
or seoondarv workers. -^-^ 

Ihe "fair teachors' salary" standard may affect the wage rate for 
teachers in a cxTmnunity in a nurtber of ways. Cne relatively simple 
possibility i.s illustrated in Figure 3-5. In that figure, the demand 
curve \>7hich would obtain in the cibsence of a oojirrruruty standard is 
represented by 02^02- 'Ihe supply curve is given by foxS2. 




Pvjure 3-5 

l!ic "corrrnunity-clctonnincd "fair teachers' salary", i^^ represented by^ 
F3^F3. In this sinple case, the effective demand curve for determining 
ti-G wage rate is given by D1F2F3. If, as in the diagram, 8^82 and D1D2 
intersect at a wage below the standard wage , OF^, then is the wage 
jrate paid. On the other hand, if D]^D2 and S1S2 intersect at a wage at 
or above OF-^ , the Wciqe rate and employment are such that the marginal 
factor cost and marginal value product of teachers* services are equated. 

Anotlier possibility is that the eventual dCTiand prioe for teachers 
at any caiantit^/ of ; teachers hired is a crfrpramise betveen the marginal 
value product of teadicrs* services and the ^ocmnunity standard for a 
fair wage. In notational fonn, we have: . 



(3-16) w = F(w,w^) , 



where W^j is the demand orice for labor, e.g. , as derived above in' 
equations 07') and (3-8), W is the ocnrnunity's concept of a "fair 
salary" and W is the ctemand orice for teachers adjusted for pro- 
ductivity and comuinity standards of fairness. 

In thDse cases where the wage rate paid is tlie. "fair teachers' 
wage", there is the additional problen of deciding wiiat is the 
appropriate level of eirplcymant. Ocie possibility is that although 
the oomTunity will not pay teachers a wage rate belcw the "fair" 
standard, they hire teachers only to the point where the margiiial 
value product of teachers' services ecfuals the standard wage. For 
the exanple, in Figure 3-5 the inpliqd level of aiployment would be 
Ocj]^. In this circumst^oe,. there is an excess supply of teachers 
equal to qiq2- Another possibility is that Oq2 teachers are hired. 
While in this case the wage rate exceeds the value of the marginal 
product, there is no teacher utiemployment in tlie community. 

Ihere are a number of inplications of the existence 6f a "fair 
teachers' salary" for the supply and demand for teachers. Consider 
for exanple, a situation, such .is that pictured in Figure >5. ^ that 
case, small siiifts in supply have no effect cn the wage rate and may 
or may not have en effect cn teacher OTployment. If erploynent is 
determined where the "fair wage" is set equal to the value of the 
marginal product, tlien modest shifts in si:pply will not affect efrploy- 
ment. If employment is chosen to be at some other lev^l, say Oq2f 
shifts in s;?^ly may then be reflected in differing oTpiDyment levels. 
Similarly, in Figure 3-5 it can be seen that although small dianges in 
the productivity of teachers ijf«y affect the position of they may 

have no effect oti teachers' salaries. Analogous to what was said above, 
such shifts in demand may or may not have an inpact on the enploynent 
level of teachers. 

Further conplications in tlie analysis follcw from the realization 
that the attainment of the "fair teachers' salary" is cnly one of the 
goals, facing the oonmunity. A detailed consideration of the alternatives 
would take us far afield, but cne thing should be made clear. Trade-offs 
between the goal of a "fair teachers' salary" and the other educaticaial 
and non- educational qoals of the public sector may at times have unusual 
iirplicutions for the demand curve for teachers. F<br example, in areas ^ 
where there are a large number of students enrolled in public schools, 
so that expenditures <xi education constitute a relatively large frac±icn 
of the local public sector budget, there may be some tendency to forego 
a portion of the utility gained in paying a "fair teachers' salary" in 
order to keep the education budget at what is viewed as a reasonable 
level. Ihis raises the possibility that larqer enrollments in public 
schools ma'/ lead to lower, rather than to higher, teachers' salaries. 
Such a relationship would not be inhibited bv constraints on the supply . 
side as lanq as the "fair teadiers' salary" excxKxied the reservation 
pric^ of teachers. 
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Wfe have explored several alternative models of wage and erployment 
determination in the labor market for teachers. These models range from 
a relatively straightforv/ard supply and demand framework to others which 
incorporate the effects of market power and teaciier quality / and finally 
the influence of ooiimunity preferences for a "fair teachers' scilary*'. ' 

Ihe theoretical analysis itself has, in a number of instances, 
pointed bci serious^rcblems that will be encountered in estinating the 
structural equations of sane of the alternative models. ' Two such 
problems are associated with those versions of the analysis that presume 
that sdiool boaurds are in a position to exercise market power. One is 
that the demand curve v^ch is relevant to this analysis (e , equation 
[3-11]) is coTposed of a series of nultiplicative and additive elements. 
As a result, estimation requires the use of seme sort of an cilgebraic 
approximation to the true demand curve or the use of ncnlihear estimating 
techniques, Another problem is thafv^iere there is market power on the 
part of the school board, the demand curve itself XB not identified. 
Vlhat might at first appear to be the demand curve is likely to be, but 
will not necessarily be, flatter than the true demand curve. More 
serious than these problems are the very oorplicated ones that arise in 
analyzing wage determination in a circumstance where the public has a 
desire to see that the compensation of teachers is in aooordance with 
zho teachers* standing in the oormanity. In this circumstance, observa- 
tions of teacfiers * salary and erT^:)loymant may not be along either the 
cxrjventional supply or demand curves. In addition, changes in factors 
exogenous to the si^^ply and demand curves may, at times, have** an effect 
on teachers* salaries and employment. At other times, differences in 
these exogenous factors may have no visible inpact on scdaries and 
employment • 

It should be apparent that without relatively precise information 
on the way in which the standard for a "fait teachers* salary'* is 
determined, it will be very diffiault to obtain reliable estimates of 
the structural equations of a modsl in .^ch the "fair teachers* salary" 
standard plays an j^nportant role. Moreover, as the result^ of our 
errpi^ical analysis indicate, there is recison to believe that the "fair 
toadiersl salary" concept does, in fact, play a role in inflxiencing 
teachers ' salaries . 

Ihe implication of th%^ above is that it will be difficult bo obtain 
accurate erpirical estimates of the structural equations of the various 
modfels that have been developed in this chapter. Ihe problems that have 
been raised with respect to estimating the structural equations of these 
models do not, however, seem to be quite as serious v^en \t comes *to 
estimating the reduced form wage equations implied by the/models. An- 
important reason for this is th^ reduced^ form estimates'^cune less 
sensitive to the kind of specification error in which a variable is 
placed in the wrong structural equation, or in vhich it is included 
in too many or too few of the structural equations. Such errors cire 
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quite likely to occur in a mcriel which includes an equation for the 
"fair teachers' salary" standard. For while vte kncM that this standard 
may be influenced by variables that c^pear both in the supply arid in 
the demand curves, we do not know precisely vtiich variables are involved. 
Accordingly, \>3b have decided to confine the eirpirical analysis, whidi is 
presented in the next chapter, to the estimation and manipulation of the 
reduced form wage equations that are suggested by the models that have 
been developed here. • 
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pxyi Norns tor olwhr 4 

^For a wel i-knasai exnosition of the long-run model of occupational 
dioice, see M. Frieriman, Prict:^ 'fheow, revisexi edition, Chicago 1962,^ 
Ch. 11. \~ " 

^Tor further discussicti see A.L. Gustman, **0n Estimating the Rate 
of ^tetum to F/^lucation" Applied Fconofnics , June 1973 r r>p._89-99. For 
another measure of supply price of labor for entry into a labor market 
see, G.K. Johnson, "iTie DOTiand for Labor by FxJucaticnai Category," 
So uthern r:c6nomic Journal , 37, Octcber 1970, pp. 190-20^1. 

-^A widely used measure of earnings v*iidi relates to earnings over 
n lifetiine is the rate of return. See, for exanple, G,S. Becker and 
B J^. Chis^vick "IVlucation and the Distribution of Earnings", Afnerican 
Iriconomic Review , 56, May 1966, pp. 358-69. Carol and Parry Hav^ 
measured the value of earnings discounted at various rates of interest, 
for over sixty occupations. Ihese calculations were meant by thev 
authors to suggest guidelines for rational occupational choioe. 
A. Carol cmd S. Parry, "The F^conomic Rationale of Occipational Choice," 
Industrial and Labor Illations Roviow , 21, January 1968, pp. 183-196. 

^Ft>r a discussion of teachers' sal£uy schedules, see J. A. Kershaw 
and R.M. NicKean, Teacher Shorta^s and Salary Schedules , New York 1962. 

• ' ■ 

^If parents and students are sensitive to differences in school 
quality, the size of tlie student body in the public sdxxDls in an area 
may vary as a result of eiiange in the size of the teadiing staff. More 
s[jecifically, differences in school quality may affect the tendency to 
drop out cind the proyxmsity' to enroll in private schools. See A.L. Gustman 
anrl G.B. Pidot, Jr. "Interactions Beto/een Educational Spending and Enroll- 
ment," Journal of Human Resources , Winter 1973, pp. 3-23. School quality 
niay also influence enrolLnnents if it has an effect on the decisions of 
families to locate in different geographical areas, e.g., in the city or ^ 
in a\ts suburlDs. - . 

'^This is a sin^:>lified version of the type of educational production 
function whicii has beefi enployed in a nurber of recent articles on the 
demand for education. See, for example, W.W. ^4cMahon, "An Eccnonic 
Analysis,'* of the Major Determinants of E5<penditures on Public Education,'' 
Jteviev of nooncmics and Statistics , 52, August 1970, pp. 242-52. Alfeo 
see J.C. Ilambour, L. Phillips, H.L. Votey, Jr., "Optimal Comiunity 
rducational Attainment: A Simultaneous Equation Afproach," Reviev^ of 
Ecxnomics and Statistics , 55, February 1973, pp. 98-103. 

^As in the articles cited above, for lack of available data, we 
ignore' the capital input . 

%ie demand curve in (4-6) is specified so that the price of educa- 
tion depends en tlio average level of lecuming per student and the niartoer 
of students. A more ccrplicated formulaticn mi<^t also consider the 
distribution of learning (e.g.*/ the variance of Q] , with, for exarrple, 
the value of additional Q 3apending on its distance, for a particular 
student, from the average value of Q for all students. 
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^Analyses of this type have been undertaken by IIanix)ur et al, , 
m. cit. and by D.E. Frey in his 'IVage Determination in Public Schools 
and Sie Effects of Unionization," in D.S. Hanermesh, editor. Labor in 
^ Public and Nonprofit Sectors , Princeton University Press, forth- 
ooming. The general assutption is that the goal of the sdiool board 
is to maximize the surplus value of education over cost, i.e, the net 
value of education (NV) subject to the constraint provided by the 
producticm function of equation (3-3) . In accordance with Harnbour et al. 
we note that the goal. of the sdiool board may be written as 

Max (NV) =/ Pcirp - W • Tcti, 

Subject to Q = Q(St, Tdi, SES, Pop) 
Substituting from (4-4) abovd: 

Max (NV) = St/PdS — W • Tch, ^ 

subject to Q = Q(St, Tch, SESv Pop) . 
The solxition is given by: 
4 Max d = St/PdQ - W • Tch - X (Q " Q [St, Tch, SES, Pep] ) . 

Solving we have: 

St • P - A = 0, 

St • P = W/3Q/9Tdl. 
Thus, for a maximun, it is necessary that 

where 9Q > . st • P is equal to the valiag of the marginal product of a 

^TcSi ^ . / \ 

unit of teacher's services. y 

f '•• • 

l^With the notable exoepticn provided by the vjork of Landcri and 
Baird, those who have conducted the other studies of mions apd the 
teacher labor inarket that are cited in this paper have all assumed 
that the sipply curve of teachers is perfectly elastic. J.H. Landdn^^ 
and R.N. Baird, "Ntonopscaiy in the Market for Public School Teachers/' 
American Econondc Rsview , 61, Deoomber 1971, pp. 966-71. 

IIr.N. Baird and J.H. Landon, "Cement," Industrial and Labor 
Rslations Iteview , 25, April 1972, pp. 410-416 and H. Kasper, "Reply," 
ibid ., pp. 417^23: . 

The discussion here is couched in too-simple terms. 
Boards have substantial- latitude in exercising their monop- 
sonistic position , although often this is constrained by the 
need to negotiate master contracts. Given the existence of 
salary schedules for determining payments to, teachers, boards 
can adjust the overall level of the schedule by merely raising 
the first-step salary with commensurate ad justments in other 
steps, by increasing (or decreasing) the wage gap between 
salary steps, by altering this number of steps in a given 
salary track, by changing the number of tracks*, or any com- 
bination of these. The discussion glosses over these com- 
plexities of the teachers* wage determination .process . 



' -^^Hie maxiiiiizati'm procedure t±iat. uncJerlies equation (3-10)above 
is ess€2ntiallv the same as that ^.xntained in footnote 9, which, pertains 
to equaticn (3-''') . The school Ix^ard, to ^aichieve its goal of maxijTiizing 
the net value of education to the camuni'tv^ maximizes 9 where 

9 = St.a^(St, Or ^^C, Y, Z)dQ - W • Tch 
- X (O - Q(St, Tf±i, SES, Pop]). 
In^ solving \this , we have as before: 

f|=st . n- . n. ^ . 

liowever, for ';^9 , utilizing equation (>-9i have: 

The (iifferfinco frcri the result in footnote 9 reflects the non-zero valxje 
for tiiG slope of tlie supply cutvg, 3S . Corbining the equations for 

W^Q and ^9/3Tdi, we obtain equatiGS*^3-]D) above. 

^''rhe slorx:^ of the supply curve, diV , at Tch = T.*, is equal to 

b(a + bT*) for tlie seird-loq Ccise, and JHqual to b (log a + b log T*) 

T* 

for the loq-log case. In .joth instances, it is clear that the slope is 
a positive function of "a". 

- l^For excunple, see G.L. Nordquist, "Ihe Bre^up of the Maximization' 
Principle," reprinted in D.R. Kamerschen, editor. Readings in MlcroeconcmicS y 
Cleveland 1967, pp. 278-298. . \ . . 

^^^cton and Baird, 0£. cit, use the nurber of school boards in the 
county as an inverse measure of mcnopsony power. Ihey find enpirically 
that this measurfi docs have the axpec±ed relationship to wage rates 
negotiated small and moderate size school boards.. If their results 
are correct, they indicate that in these areas the mobility of teachers 
may be qvite limited, and thus that the size of a market is quite small. 
See also Kasper, ''Rcj^ly," og^. cit : . ' 

In their article in the American Eccncmic feview ( op . cit.) , Landon , 
and Baird note tiiat the monopsony effect c^jpears to be weaker in the 
larrjer cities. They attribute this finding to the fact that all of the 
sdiool districts in the large cities probably have serve degree of 
monopsony power. For o»jcr sanple of 83 Icirge city sdiool districts we 
find that on the average ^ there are 31 sdiool districts in each relevant 
Sr^GA area, rioreover, the populations in the central cities account on 
the average for only 40 percent of the oorrespcnding SMSA population. 
This suggests the possibility of extensive oorpetition for teachers in 
many of the large urban cireas. If the ccr^titioi .in these areas is 
greater than olse//here in the state, this woxiLd of course explain the 
Landon and Baird findings of relatively weak monopsony effects in urban 
are^s. For further discussion of this point, see the empirical diapter 
below. 

• : ^ ^ 41 
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^^D. Frey , 0£. cit. 

^^see, for example, H. Levin, "A Cost-Effectiveness TVnalysis of 
Tteadier Selection/' Journal of Uxjri^BeaouroBs , V (No. 1) , Winter 1970, 
pp. 24-33, and. the literature cited therein. 

^^A recent Gallup poll supports the view that tho public telieves 
that class size is an irrportant detemiriant of learning. '^Specificallv, 
Gallup finds that aLnost' 80 percent of parents cind ncn-pcurents alike 
believe that small classes make a great deal of difference to student 
adiievement and progress. G.H. Gallic , "Fifth 7\nnual Gallip Poll of 
Public Attitudes Toward Education," Phi Delta Kapp cgi, Sopt^Der 1973, 
p. 41. 

20in addition to lavin, o^. cit., see Coleman, ot al., Et^uality 
of Educational Opportunity , U.S. office of Education, 19^6, and 
L.J. Perl, "Family Background, Secondary School Expenditufe', and 
Student Ability," Journal of Human Resources , VIIT, rto. 2, Spring 1973, 
pp. 156-181. A review of tfie relevant literature is contained in 
H.A. Averch, et al. , "How Effective is Schooling? .A Critical Review 
and Synthesis of Researcii Findings,'' Rand Cbrir>ration Report to the 
President's Conmission cn School Finance, Deconlx^r 1971. 

^•kxir contention here is not that the public is unconoemed about 
teadier quality. There is evidence to thr mntrary (Gallup, 0£. cit . , 
p. 39). Rather, it is thiat there is reliable index of teacher 
quality that can be easily peroeiv d by the public. 

^?For a discussion of this problem, see J. Kershaw and R. McKaon, 
oo. cit . See also H.M. Levin, "Recruiting Teachers for Large City ( 
Sdiools, " unpublished manuscript, Brookings Institution, 1968. 

23«ihe Chairman of a local school'^board indicates that the only 
tiro the board has manipulated the steps or tracks in the pay schedule, 
fchey did so by adding a track for those attaining 15 post-masters degree 
credits beti/een the M.A. and M.A, plus 30 tracks. 'Ihey did thi5 to 
raise scilaries for a fr^lction of the teachers (tliose who had between 15 
•and 30 post-M.A. credits > in a year when the across board increase was 
well below what the teadiets had expected. The purpose was to quiet 
somsvdiat teacher objections to the new contract. Itie cliairrnan expressed 
strong doubts that manipulation of relative salaries witliin the sdiedule 
would have any iiipact on teacher queilifications, or that fonral qualiri- 
catiocis beyond tliree years ' experience have any effect on student learning - 

} ^^Qxven viciat are now well kno^m prcfclems with the Cdleman data, 
caution is called for in applying any results derived from these data. 
For further discussion, see G. Bowles and TI.M. Levin, "The Determinants 
of Scdiolastic Acliievenent , An Appraisal of Somn Recent Evidence," 
Journal of - Human Resources , 3, Winter 1968, pp. 3-25; emd C. Jencks, 
Ineqiiality , op . cit . 
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.M. Levin\ 0£. cit . , p. 32. It should be noted that Levin 
uses a reducfKl fom wage equation to estimate the marginal cost of 
each type of quality input. For these estimates to be useful in 
estimating marrjinal cost, one would have to assume tliat the st^sply'of 
eadi rype of lalx^r cjuality is perfectly elastic. ^ , 

^ J.D. CX-A^n, "7)o'i>ard a Public nnplovment Wage Theory: Eoononetric 
LVidenoe on Teacher Quality/' Industrial and Labor Relations Revie/, 
25, Jahiiary 1972, pp. 213-222. ~ ^ 

^Vor a general discussion, ^see for example A.M.. Cartter, Theory of 
Wages and Ji^loyment , llonevood, 111. 1959. 

28nall and Carroll find that unions have a significant impact cn 
clpisssize. Tlieir results cu:^ quite puzzling, however. They indicate 
that feachers • unions raise class size proportionately more than they 
raise salaries, n Thus the effect of teachers' unions, according to 
their study, is to lower the per .*::tudent costs of education 1 W.C. Hall 
and N.E. -Carroll, "The Effects of Tteachfer Organizations on Salaries and 
Class Size",' Inclus trial and Ijabor Relations Revi^, January 1973, pp. 834-41 

29jj jj^ Wellington and R.V. Winter', Jr., The Uhions and Jie Cities , 
Washington, D.C. 1971. - 

•^^Por a discvnsici} in the context of public enploynent in generad, 
see R.G. Elurenberg, *'The Deniand for State and Local Government Eltployees," 
American Eoonor.uc Hevicw , June 1973,^ pp. 366-379. 

^^These studie^ include H. Kasper, "The Inpact of Collective Bargain- 
ing on Public Sdiooil Teacliers/* Lidustrial and Labor Relations RsvieW i^ 24, 
October 1970, ip. 57-72; R.N. Daird, and J.H. Landcn, "Cqnrnent," op. cit.; 
H. Kasper, "Reply," o^. cit.; R.J. Thomtcn, "The* Effects' of Collective 
r^egotiations on Relative Tbacher's Salaries," Quarterly Review of Ecqnomics 
and Business , Winter 1971, pp. 37-46; W.C. liall and N.E. Carroll, "The'' 
Effect of Teacher. Organizations on Salaries^ and Class size," op. cit.; 
R.W. Sdimenner , "Tl^e DetermiJiants of Municipal Illnployee Wages, Review of 
Eopncmics and Statistics , 55, February 1973, pp. 83-90; D.E^; Prey, "Wage 
Determinaticn in Public Sdiools and the Effects of Uhionizaticn,** 0£. cit . ; 
D.E. Frey, "Waqo and Emplo;;^mient Effects of Collective Bargaining in Nqw 
Jersey," unpublished Ph.D. dissertation, Princeton 1973. - 

32 summa'rizinq tlie results of -recent work, Kasper states: 
"The Baird-i;andon results on medium size cities suggest a 
positive effect of 4.9 peroent on starting salaries from 
teacher representation; the Thomtcn results, for large 
cities, a 3.7 peroent effect using the same variables; 
vir^rk using different measures of average salaries seems to 
span-^ the gap ranging from 0-4.9 percent, with greater con- 
fidence toward the Icwer end. All these results seen to 
be fairly consistent with each other and the results which 
Ashen felter reoently produced for firenien. 7\s the' song 
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' puts it, 'sevQi and a half cents (isn't] a helluva lot/ 
and I 63 not think this is either." H. Kasper, "Reply 
op . cit , f p. 423. . 

The highest estimate of the effect of teachers' unions is oontair^ , 
in Sdmenner. He estinnates that an increase fron zero to 100 percent 
union ittentSership will increase teachers ' /wages by 12 to 14 peropnt (o£. git , 
p. '90). 

33por a related analysis vhich ccntains the roicrstheoretic frane- 
work for ancdyzing the trade-off between the attainment of a fair 
distribution of inocme or^a higher level of individual oonsunption, 
see R.H. Scott, "Avarice, Altruism, and Seocnd Party Preferences," 
Quarterly Journal of Eoononics , 86, February 1972, pp. 1-18. It 
should be noted that the existence of a "fair teachers' salary" 
standard nay cut two ways. That is, if the forces of supply and demand 
(exclusive of the influence of the "fair salary") would bring about a 
hi<^ teadiers' wage, the iirpact of the salary standard may be to lover 
teadiers/. salaries. 

•34cne possible • functional relationship bebveen W and is 
pictured in the figure below and is labelled F. It can be seen that 
over the relevant range, the greater ^the difference between W^j and W, 
the larger the compensating difference between W and W^. . 
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A specific functicnal form whicli suggests itself and underlies 
thp diagram in^ tiii.s figure is 

Hie importance of tlie "fair wage" to the oormunity is reflected in the 
size of the parameter^]; • If zero, then W is equal to W^^ and the 

oonmunity. concept of a fiiir wage for teachers will have no effect cn the 
demand price for teadiers-. If ^ has a value of 1, the ccimunit5|tori.ll ' 
always offer the "fair wage" as its dannand price. ^ 

It should be noted that F ma/ not- be syiTin6t^C£dly distributed 
around the fair wage. For example, the pressiire tjj, adjust wages to the 
oomnunity st£md»u:d may be greater where actual eamirtgs feill below the 
' ccmunity standard than wlion they exceed it. To test for isudi a non- 
symmetric structure for F, we vrould need a good indication of the vadue 
of W within a connmiity. 

35sq^ support for a vicM that total spending cn education ias 
determined predduinantly by banrunity income arid wealth and is not 
inf luenoed very strongly by public school enroUinants Is ooijtained in 
Gustman and Pidot. ihey find that, at least ^ for large city school 
districts in 1962 , ^npenclLng. cn education increased mudi less than 
proportionately with public sdiool enrollments. A.L* Gustman and 
G-.B. Pidot, Jr.,* "Interactions Between FxJucational Spending and 
Enrollments," Journal of Human Resources, 8, Winter 1973, pp. 3-23. ■ 
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Rfipirica l Analysi s 

The analysis r i Mie previous chapter sugqestn that reliable 
estimates of V^e structural equations that constitute tlio basic 
elenents of -\ r/vxiel of the labor market for teadicjm will Ije dif 
ficult to ( .^e by. A pragmatic alternative to an \attfimpt to es- 
timate the structural equations is an empirical aialvsis v^iidi 
focuses on a reduced form equation. Ttie depencJent variable of the 
reduced form ajuaticn is teachers' salaries^ The exogenous factors 
that are normally included in the supply and demand curves for teadiers 
are the independent variables. It should be reoogiiized that estimates 
of the reduced form equation cannot provide answers to the questions 
raised about the precise nature of the si^ly and demand curves for 
teachers. Nevertheless, these estimates are likely to provide what 
are rou^ but relatively reliable anfswers to questions that are of 
caisiderable inportarice to' the pursuit of public ixDlicy. 

In particular, the estimates of the reduoed form equations should 
provide an indication of the relative inportance of supply versus demand 
related factors in determining teacheirs^ salaries. As we have noted 
previously, svrolyside factors may lead to significant differences in 
teachers' salaries anong- geographic are^s.'' If tliis is in fact the case, 
then programs which attenpt to equalize educational opportunity by 
equalizing spending per student ^adjusting perhaps for di-f ferential 
needs for ccnpoisatory education) without allowing for tlie effects of 
the teachers ' salary differentials in different labor markets are 
liJcely to fail. That is, v^le such programs may eliminate seme sources 
of educational inequality, they create a situation v*iore factor cost 
differentials axe likely to play an inportant role as a source of 
inequality of educational opportunity. Contrastingly, if it turns out 
that sx:pply-side. factors are not a major reas.on for salary differentials, 
then efforts to equalize opportunity by equali:^ng spending per student 
(adjusted for need) may well succeed. 

.1 

There are a niiriDer of factors which our previous analysis suggests 
oijght to be included in a rediiced form equation that is meant to explain 
variations in teachers' salar4.es among areais. A formulation vAiidi 
utilizes, for the most part, the notation of tlie previous chapter is 
as follows: 

(4^) VJ = f (bC,QUAL,'lJN,:J,ESir,Pop,SIlS,INC-,Y,Z,n,W).^ 

Here: OC = opportunity cost of teaching, 

"QUAL = a vector of teadier attributes sudi ,aG education 
and experience. 



iinio!} influc3ncG, 

a measure of tiie non-f^ecuniary acivantages of teaching, 
nnii)er of students enrolled in public schools- 
ixjpulaticn, 

nn index of the socioeocncruLC status of students, 
incanci, 

a vector measuring other sources of' funds for 
financing public education, | 

a vector which neasures other factors that influence 
cfcmand for educaticn (e.g^. , taste or deuand* f or non- 
oducational services) , 

n = a iTticTSure of mononscny' pa^r , and 

W = tile comunityls fair wage standard for teachers. 

Hie depenri^nt variable, VJ, is a measure of the money salary paid to 
teadiers. It is iiT^wrtant to note that this variable does not include 
a measure of tlie value or tlie cost of fringe benefits. Ihe data cn 
fringes are .scatterqd and ar^ inooriplete for our sanple of cities and 
states. Accordingly^ if there is systematic positive relationship 
bet5>^een fringe benefits and salaries, our results may understate the 
irtfXDrtanoe of factor cost differentials as a potently source of 
inequality of educational oi:>portunity. Studies of ncn-wage benefits 
^--apd- their relation to wages in other labor markets have pointed to the 
dxistenoe of such a positive relationship.-'- ' , • . 

A precise dencripticn of the data used to measure teachers' salaries 
and the independcmt^ variables in our enpiriccil analysis is given in 
/\^>pendix A. Tiie data cire all cross-secticnal. Ihere. are two sanples. * 
^ine sanple is. for the sdiool districts (or related areas) for 83 central 
cities out of tlio 113 oentral cities of the 85 l^irgest SMSA'js. Hie 
other samf:>le is 'for tlie 48 ccnticjuou^^ states. All data are for the 
period arounci 1969-70.. 

Ihe first Lour tenns listed in equation (4-1) represent the 
influence of ^un^ly-side factors. Ihe ratiqnaxe for including these 
factors 'in tiie analysis follows cliregtly fi?Q» the specification of 
equation ( 3-]J and from the discussions in sections V and VI of the 
previous cbiaptcir. 11 le ^^Tporbjnity cost of entering tlie teaching pro- 
fession in tlie dif foreii^ areas in our samples is represented by the 
variable \(X:. Ihe ,o[:>portunity cost is measured for each area as a 
'weighted average of the sal£iries of male professioiial" managerial and 
kindred personnel and of the earnings of fenfiale nurses. The wei^ts for 
these *prcsumoci representative alternative salaries for ma^e and female 
teachers are tiie cx^rrespcnding errployment levels by sex for teachers 
. emi^loyed in tlio [xii^lic*^ schools of each oentiral city or state. 



Enr ^ 
Pop ^ 

mc = 

Y = 
Z = 



^7 



Another (tension of opportunity cost relates to tnc quality of the 
teacher labor force, iMs dimension is representee* hore by tlie term 
QUAL in equation (3-7J • Hiere are two variables tliat in practice we use* 
to measure QUAL: the proportion of teadiers wiio !iave rGceived a Piasters 
degree (m) and the median age of' teachers (AG) • 'ilie former variable is 
available cnly for tiae sample of cities • The latter variable is intended 
for use as a meaisure of teaclier e^qoerience and is available for ])Oth 
sanples. 

The effects of market pa>7er ai the supply side are represented by 
m. The specific measures of union power to bo utilized in our estimates 
are OOMP, MEG, ^ AFT., These variables measure, respectively, whether 
or not there is a oonrprehensive agreement between the school board and a 
group representing the teachers; whether of not tlicre is a negotiation 
agreement; and whether or not the recognized organization in a district 
with a negotiation ^greanent is the American Fedoraticn of Teachers. 
Thus, 'these variables axe durmiy variables, taking on a value of 0 or 1 
in accordance with conventional estipiating practices, 

Tlie rion-i^ecuniary aspects of a teaching position are represented 
by the term M in equation v^H. Cne dimension of the pleasantness of 
the job. is related to relative class size. Standardizing for nunt>er of 
liours taught per teacher, this can be represented by the student-tieacher 
ratio. . Since the reduced form equation is dbtained by equating the 
quantities of teachers supplied and deinanded (allaying, of course, for . 
any excess supply associated with the existence of a "fair teadiers' 
salary"),. a variable vrfiich indicates the nuntoer of teacher s,enployed does 
not appecir in tlae reduced form, J>/hile a varial^le v/hida indicates the 
nunber of public school students does appear there, the primary purpose 
of including it is to measure the demand for education rather tlitin the 
\>jorking conditions of teachers. A second dimension of the attractiveness 
of teaching is,, for a number of individuals, related to the racial mix of 
the student body. For this reason we include tlie percentage of the pop- 
ulation in the central city that is not white {r^>7) as an independent 
variable in the wage equation* 

The renaining variables are essentially demand related. The first 
of these, as *^mGntioned briefly above, is the nunber of students enrolled 
in public schools (ENR) . Intuitively, one might oxi«ct that an analysis 
that is based on a sinple supply and demand framoivork would iirply^ popu- 
lation (POP) held constant, a direct positive relation beto-yeen public 
sdKol. enrollments and the position, or heiglit, of the demand curve for 
teacliers. However, thi^s is not necessarily the case. For exanple, it 
can be shown that in a system where learning per student is produced as 
a positive function of the teaclier-student ratio and the demand curve 
for output is foriTulated so that price is a negative function of the 
total stodc of education produced, inelastic demand for education may 
mean that higher enrollitEnts are associated witli a shift to tl^ie left in 
the cjemand curve for teachers,^ 



48 



lisscntiallv, wh:\t IvifJiXTir; in nuclra niLxiel is t±iat t±ie stxxd; of 
cxiucation pnxlaccxi i:; liiciher tlv? tjroator tlio niu^ujor <jf students in the 
puljlic sdicxj).! jy:jL(j]i!. lliis. has t!io offocrt of di-ivinq dcwn the price *of 
a uiiit of ociuc:ati(jn to tiio i-x^int wl^iere, as ciarolliiientq increase, the 
overall denuuid for t-.(uichor?^ ckficlines M im}::)licatio:. of sucli a model 
i:; tiiat, total ocxjJiditurdr^ toacliors* services ought to be lc^%rar, 
oiteriG l^^iribuii, i:. Uio5^e irca'^ v^iere [)ul3 lie school Gnrollments are 
hicjhor. " 'Vi^vJ Trr.f ^ J icat i on is sonic^'/liat in conflict v/ith previous 
C2iii>irical fuKlin^fi to tiu:* effect diat, wliil(p current srxsnding per stu- 
dent is lower in areas witli hiqiier oninlLnents, total current exi^endi- 
tures are hicjliur^^^ And cn tiie faaj or it, despite tho fact that it is 
tcclmically ix:)i.;ijii)le , it would seciri unreasonable to believe that a 
ocrmnunity in fact rof^^x^nds to hiqher enrollments by hiring fev^sr teachers 
i\nd paying t\v:^\ a lower wacfo. 



A S(j'it5^N^^at r.r)rci plausii:>lc^ reason for exjx^ctinq a negative «3&f£icient 
on tile enrol In it varia^jle in tJio v;age' equation for teacliers,^f6lla^/s fron 
tiic podel devclo|X}cl al)Ove wherein the oormunity doncind for' teachers is 
influenced by tiicj txricej^jt of tiie "fair teachers' salary*'. Consider a 
situation wlieni such a ccrrrnunity is under pressure .from enrollments, 
and at tixi Srirrr* tinicj is in a situation wliere demand for education and 
^>t]ier [xu)lic sowifjc\:i is sucli tliat only slight expansion in the educa- 
tim budcjet to finc-ina.^^ a larqe teadier labor force is possible. The 
cxjnnunity iriay, never tlicless, be in a. position to both hire more teachers 
tlian it lias [;rovLf.>asly and at tl\e. saivo time pay, after an adjustjnent 
oeriod, a n^lativr.^Jy lower teacliers ' salary. 'lb put it arKDther way, 
a.s long as ccnrmjiiiLv proforencos qcinerally lead to premium payments to 
teaciaers in the ri])Sonce of seveni pressure from enrollments (i^.e^. # 
waqe-aTplo^^nent [loints are frecnaentK" al'X)ve the supply curve) , more 
teachers r;vay bo h.vnod in a coTTnunity at a relative wage that is lover 
tiian nomvil witliout tiie ccmmui^itv liavijig to hire teachers are of 
very Iq^^ cTual it*/. ' ' 

/Anotlicr (k/jMr^i^i-rulated factor is the socioeconcmic status of 
studonts ' frU'M ' i<_\s (:;j:s) . S^:^^^Tv-ly [>lay cin inrx^rtant role in the pro- 
ducticn of ciiucation.' It is neasurod Itv three varia}oles: the median 
education of Uitt -v.luit por^uiatim (HI)) ; mf dian family income' (HJC). ; and 
tiio ixircenb'uio '^t f^iinilies tiaat arc rxx)r (POOR) . These variables are 
cxlso relatcxi tc:> tiio budget ccnstraint of tlae ocmnunity and to other 
factors (Z) such as the ccfTnui^ity 's taste, for education and its demand 
for oti^er sorvLc(j::>. Iho da)L3nd for otlaer services is oorrmonly repre- 
.sentod i>y Lv/r.i vari<i]des, ^x:)fxilaticn density (POP DIIJ) and/or the degree 
of urbcmizatim ((fRiO. 

laiit of die Viiria]jios triat ixirtains to tlie production function 
fur education is the nroixortion of [^uIAic school students vjho are enrolled 
Li^ niqh school (iLS) . Tlie purpor>e of including this variable in the wage 
cKTuation is aJl^Tv for thf.' effects of systematic differences in hiring 
rrvTuiren^nts lor Lt'aclicrs efi)i>lwcd in elementary and in high schools. 



Xn addition to cxmrnmity inccric, a nunber of otixor factors (Y) 
affect th^ size of the oonmunity budget oohstraint. llieise include 
the market value of local property (PROP) , tlie prc^xDrtion of that 
property tliat is coTmercicil or industrial (Corl) ixnd tliG relative 
amounts of revenue received by school districts fron the stat6 govern^ 
ment (ST Rev) and from tlie federal government (FllD Rov) . TVnother 
tpdget-related factor pertains to the fiscal relationship between 
tlie school board and the local cpvemment. 'Ihe variable DEP indicates 
whether or not the school board t;? dependent on seme otlior local 
governmental unit. 

To rreasure the effects on teachers ' salaries of tlie exercise of 
market power on the part of sdiool toards, we incluic as independent 
variables in the wage equation the number of sdiool districts in tlie 
SMGA (MO) and tlie relative size of tlie population of the relevant 
central city (or central county) as oorrpared to the r>MSA (OC POP/S^ISA) . 
An alternative indicator of concentration of pcwer in the hands of 
sdiool boards is (CC ALI/SMSA) , where CC ALL/SMSA mc^asurcs the pro- 
porticn of the populaticn in the S.^EA who live in central city areas. 
The variables that measure the inportance of central cities in their 
respective smA's may also bear seme relation to the opportunity cost 
of teaching in central city school districts. Ihir, will be so if 
QTployiTBnt ocxiditions outside tlie central cities are systoratically 
different frm those inside the central cities. In tliat case, the 
measures of relative importance of oontral cities will provide an 
indicaticxi of the availability of '-ui])Mtute ofjportunities to teadiing > 
in central cities, which in tiuri rnav have svstr^matic effect on wages 
paid in central city sdiool districts. 

A nunber of the variables that have been nenticnod. above may be 
expected to also bear a relationrhip to the ccranunity standard for 
a "fair teadiers' salary". Two of these variables arc the opportunity 
oost neasure and median family inc-ne. .^otlier variable tliat may bear 
a relaticn to the oommanity's teachers' salary standard is the pro- 
portion of teadiers who are fcyiiale (FRM) . V*iile its iiiix>rtance m^ . 
fade with tim2, tlie question of whether nost teadierr; are "breacivinners ' 
or are secondary /workers is a question that v : likely to be of consid- 
erable iJTportandb tp.many school districts as a criterion for setting* 
•teachers' salaries .^"^ It would seem reasonable to Gxi^ect that given our 
method of constructing the oppc^rtuni.ty cost variable, tliis variable 
sliould pick up tlie overall effects of discrimination against vorven 
in the oomunity. Accordingly, a finding of a significant negative 
coefficient on the percent foriale variable (FRfl) i/ould seem to ccnsti- 
tute evidence in support of tlie "fair teadiers' r,alary" hyjx^thesis. 

The iximaining variables included in tlie wage ecjuation measure the 
change in populaticn from 1960 to VJ70 (POP Gi) , and wliether the market 
is located in the northeastern CsIE) , southern (f/)) , or western (WEOT) 
regions of tlie country. The ixpulaticn change variable is meant to 
standardize for tlic effects on salaries of recent gn^rtJi of the corv- 
munity. The three dummy variables, for recjion of tfio country aro 



.50 



included to steiDdarriiZf* for soura.>rs qf regional di fforcncxj in salaries 
tJiat ha^yc not Ixxn allcrved for in tlie wage- equation . 

In sunrvirY^ tJio ruducxxi fc^nn wage equation which we intend to 
OGtiriute for oixr s.imple of central city school districts is given by:^ 

(^2) v: f (rY',r4A,AC,corii\.>[r;n,ArT,:w,K^R,POP,ED,iNC 
i>x*)M,roi':; fyim, fin, prop, oori^.sr rjo^^fcd vtv, 
iT;p,iJO.,cr POP/SMSA^rai^pa"* ai,^>ii':rSo,wEST,;:j) , 

where IV - Av^ir.y-je earnings of all public classroom teachers 
in the district, 19G8-69. 

(X: = A>)rK)rtmity cost for pul^lic sdiool teachers. 

m - ProTx^rtion of teacttors v/itli an M.A. or higher degree. 

A(j = 'VxJian teacher ago. 

♦ a)M}^ - Dui^Tir/ variable, value of 1 indicates the existence of 
a cnriij>rchG!nsivo agroeixmt, (I otlierwise. 

riH) ^ rxnrjn^/ variable, value of 1 indicates the existence of 
a negotiation agrcenent, 0 otherwise. 

Apr - i)uiiny variable, value of 1 indicates representation 
by American Foderation of Teachers, 0^ otherwise. 

= PTOiXjrtion of Tx^:)ulation that is nonvriiite. 

^ irJR = 'Jutixjr nf oTirollrnejitc; in public schools. 

PC)? = Po[)u]vitia) of central city (or central ODunty) . 

i:n - •'kJcbiTn education of por?30ns 25 years and older. 

lAC " :Vxii<m family inoofno. 

Pa)R =- ivrccnt of faniilion bolcfv poverty level. 

l\)P ]T:.: -= PoMulaticn density square mile. 

IIS ^ Prorx)rtion of.pu^^Iic sdiool .students in high sdiool. 

pr^jp .Mirkot value of ta:<<'iljle real property per capita. 

Corl * I'nxxjrtion of dio value of property tliat is oomnercial 
r>r i ndustrial , 

ST Rl.V !'roir>rtion of r-.ihlic school revenue from state sources. 

n:rj iy:v iToix^rtion of Ic sdiool revenue from federal sources. . 

;o:rr/ variable v/itii value of 1 if school district is 
ri:;cally defXindent, 0^ otherwise. 

:]0 - *iurii>cr of sdiOT)! diir;tricts operating in the SMSA. 

CC lOiy'.TT^A Po|Xilat:icn of contrai city or county iviiere district 
jr. located over r.'V^A fX)pulation. 

CC ALIVST^A = Pnnx^rticn of r^XW }x:Rpulation tliat lives in central cities. 
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FEM = Proportioi of pul?lic sdiool t^'adiorn v;lio arc fcsiiale. 

POP ai = Population c±ianqc 1^60 to 1970. 

I^E = DuroTTy variable witli value of 1 for loaition.in north- 
east region, 0 otherwise. 

SO = Durnmyr variable witli value of 1 for kxraticxi in soutli- 
j em region, 0^ otherwise. 

V7EST = Durnw variable with value of 1 for Icxration in wesbom 
region , £ otlienvisc . 

= ^andan error term. 
The comparal:)le equation for state data is cjLvcn It/: 

URD,iL5,PR0P,aDri,ST REV^FED Rr::v,n:ri,POP 01, 

Ihe vari^^ble definitions are tlie same for the states as for tlie cities 
with the following exc3eptions; 

W = Average annual salaries all public olcmf:intary and 
seoDndary teachers, 1969-70. 

COMP = Proportioi of full-time teacliers oinplovod in districts 
r^a.th oonprehensive agroa-ients.^ 

:\IEG = Proportion of professional instructional staff in the 
state representekJ by an organization for negotiation 
purposes. . 

UPB = Proportion of population in the state living in urban 
areas (used for states instead of ix^iJulation density). 

L = A reindom error tenn. 

2 ^ ■ 

Variables wliich are included in tlie reg^t^ssions based en city data 
but not in those based on data for states are MA, IT,\\^ NO, and CC POP/SMSA. 
Tlie first of these variables is not available on a statewide basis. The 
remairong three variables do not have readily available analogs in terms 
of state data. * " 

The' regression equations are estimated^in Icjg-linear form. Vfe do 
tliis because the utility theory and nrodUCTion function framework tliat 
underlie the supply and dcariand curves for toadiers lead us to expect^ 
a multiplicative relationsiiip tetween the indofx^ndent varial:)les cind ^y- 
the dependent variable. In addition, the coefficient estimates ^. 
obtained for a Ion- linear regression liave- tlic convenient property 
that they are direct ir«:asures of elasticities. 

II 

Ihe results Cor the city and state re<-jrcs;3ions sjiecificd in 
equations (.^2) and (4-3 presented in colunrks 1 and 3 of Tal:>le4-1. 
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oc 

MA 
AO 

COMP 
MSG 
AFT 
Wf 

BNR 

POP 
KS 
ItfC 
POOR 



POP D«n 



HS 
PROP 
CO^II* 
ST RBV 
PSD REV 
DEP - 
MO 

CC ALL/SMSA 
PEM 



City Sacnpla 
(1) 

.7128 
(3.7700) 

.0307 
(1.2000) 

-.0240 
(-0.1200) 

-.0163 
(-0.8300) 

-.0024 
(-0.0900) 

.0144 

(0.6300) 

.0326 
(1.8200) , 

-.1210 
(-1.6800) 

.1310 
(1.9400) 

-.1434 
(-0.8400) 

-.2250 
(-0.97GC) 

-.0987 
(-1.2600) 



-.0074 

(-o.4iqo) 

■ .0438 

(0.9800) 

• . 0400 
(1.2100), 

.0198 
(0. 5900) 

- .0546 
(1.9200) 

.0044 

(0.1900) 

.0470 
(1.9900) 

.0057 
(0.4700) 

-.0492 

(-1,6700) 

-.40S.7 
(-2.2700) 



Regrow i^ \ on H« »bu1 ts * 
(Loq-Loq ^itsgroaiiion Fonnat) 

Equation 



City Sample 
(2). 

.6619 
(5.4200) 

.0396 
(1.8600) 



.02 52 
(2.2000) 

-.1486 
(-2.8000) 

.1546 
(3.0800) 



.0390 
(1. 5700) 



.0532 
(2.4000) 



.0377 
(2.0500) 



-.0586 
(-2.2900) 

-.3889 
(-2.6700) 



' State Samplt 
(3) 

.5915 • 
(1.6400) 



-.0303 
(-0.0900) 

-.0019 
(-0.7600) 

.0017 
(0.5900) 

.ooro 

(0.0000) 

-.0012 
(-0.0700) 

-.4081 
(-1.6300) 

.4154 
(1.6500) 

.2989 

(1.0100) 

.3130 
(0,6700) 

-.0002 
(0.0000) 



-.0757 ■ 
(-0.8900) 

-.1191 
(-0.3600) 

.0333 
(0.7000) 

• 0092 
(0.2000) 

.0583 
(1.8900) . 

.0032 
(0.1000) 



State Sampla 
(47 

.6529 
(4.1500) 



-.2307 
(-2.5200) 

.2387 
(2.6960) 



.3203 
(2.7000) 



-.0687 
(-1.6800) 



.0647 

(2.3700) 



.0478 
(2.6400) 



.0052 
(0.0200) 
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Eauat ion 






City Santplo 


City Samrl 


e State Sample 


-State Sample 


• 




(2) 


(M 


<4> 


POP CH 


-.0109 
(-0.1800) 


■r 


-.0557 
(-0.3900) 




KB 


-.0461 
(-1.4900) 


-.0453 
(-1.7800) 


-.0264 
(-0.6200) 




80 


-.0542 
(-1.8300) 


-.0540 
(-2.4600) 


-.0071 
(^0.2000) 




WSST 


• 0151 
(0.4700) 




.0274 
(0.6300) 




ZMT 


6.3123 
(2.2300) 


4.1864 

(3.0300) 


-.1014 
(-.0300) 


-.2491 

(-OaAlOflJ . 




' ♦ .7181 


.7522 


.8732 


.9093 


SB 


.0627 


.0587 


.0478 


.0404 



* t etAtletlce in parentheaee. 

^* POP DEM for City Sampler URB for State Sample. 
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r\-ont thesti rv.isults, it can hxi r.oen tliat ti^G supply-related variables 
oxhii^it (X>eCficiont oi^tLnabes tliat, in general, appear to be consistent 
v/itii our -1 priori -.!X}xnctations. 'Itie finding of insignificant coeffi- 
cient estojnatcs tor both tiie tOfidicrs' cigc and union variables may, at 
Iccist in [jart, be diXi to little important indepjendent variation in these 
variables. Ihe irr^dion age of teacher?? in the city sanple is 35.6 years 
witii a standard deviation of 1.8 years. For the state sanple the 
6orr3s:xandinq statistics are 37 years and 1.8 years. ^ These median 
ages ana hirjh enough to indicate that a 'large nunber of teachers in ^ 
eacti sample arc likely to te receiving'^ tlie maximum incronent for 
experience. 'Hius, minor variaticns in age may not be reflected in 
differences in tiiu level of teacliors* saleuries. 

The situation is similar with resi>2Ct to the unionization variable 
for our san^.^lo of large cities.'^ <>jer 79 percent of the school dis- 
tricts covered in our soiple liave seme type of negotiated agreenent. 
-br cover, there are a number of other things that may make the impact 
of teacliers' unions on salary levels difficult; to detect. ' First, as 
we have/ mentioned previously, tlie relatively recent emergence of 
unions as a force directly influencing teacJiers' salaries means that 
tlie cumulativo effect of unions on wage levels may be quite small. 
Tills iG desi)itc tiu^ fact that unions may have had strong impact cn 
rtxxmt salary .mcrea:^os . 'Ihe second thing to be considered is the 
tx>s3ibility that spillovers frcxn the union to ncn-union cities may 
reduce the observed in|>act of unions. The essential mechanism here 
is that non-union sdiool bocurds pay higher salaries to avoid union- 
ization, lliird, it must be reoocpiized that differences in degree of ' 
union strentjtli arc not reflectjf.Kl in variations in the MEG variable. 
Accordingly, tiic ojef f icierifcs estinated for this union variable do 
not reflect the effects of diffen^nces in the streaigth of unions on 
teachers* s.'d.rurics. Fourth^ tliero is the fact that the general effects 
of unionization in an area are Jikely to be reflected to some extent 
in tJie optx)rtun*ty cost variable. At the same time, the degree of 
unionization of tfiacliers may reascnribly be expected to vary in accordance 
witli the dcyTn^*^ of unionization of all workers in the area. As a result, 
a rx^rtion of v;iiaLf.ver inpact tliere is of teachets* unions on teachers' 
salaries nviy h<o picked up by the opportunity oost vari ible.^^ Arguments 
onalocpus to tlie [^receding mav explain wh^^ the other mecisure of strength 
of union .organizot ion, ca-lP, also does not exhibit a c-jefficient esti- 
nvito tliat' is si(jni f i.cantly different- frcn zero. 

The findin«r» ^or the state sanT[ile with respect to union impact are 
ctxisistent ^-/ith tiio findings for cities. Again, the coefficient esti- 
mates for tiie ur^icjn varial:)les ore not statistically significant. This 
may reflect th{} (^xir,tence of a truly v;eak union inpact on tlie level of 
tcadxi}:*s' ;;aL-ii'ios, or it nay reflect tlie fact, as discussed in the 
previoiLs dia[)ter, 'tliat the state is not the appropriate unit of 
a<jgrGgation for toadiors* lalxDr laarkets. 

It sJiould 1x1 rK)tefi that our finding of no sicjnificant union impact 



cn teadiers ' salaries differs from, but does not cx>ntrast sharply with 
t±ie- findings of previous studies. As we indiicatcKl in tJip preceding 
diapter, these findings have generally been to the effect that the 
impact of unions on teadiers' sal£u:ies is relatively weak. Tlie fact 
that the formulation of the wage etiuaticn estij^ated hero is different 
from tlxDse estimated in the other studies, and in particular that cUr 
specification of the wage equation is sores^at moro comprehensive than 
are the others, may account, for wlvit differences tJiere are in tiie % 
findings. 

On the deriand side, two things should be ocrntintcd on. First,' 
there are tJie negative coefficient estimates for the enroHjnoat veuriable 
(population held constant). This result, in accordance witn our dis- 
cussion of the previous diapter , is ccnsistent vdth a view that the 
earnings of teadiers are, at least at times, influenced by a canrunity 
standard for a "fair teadiers' salary". Seme further su^^port to 
this view is given by the finding of a negative coefficient for the 
percent f enale (FEM) variable in the equation estimates that cure 
based on city data. 

Ihe second thing to note in connection with tlie demand-related 
variables is that a n\x(her of the estimated coefficients are not 
significantly different fron zero. Many of these independent variables . 
measure closely related phenonena, e^g.-' i^cxine, education, vealth, and 
poverty. Thus, a considerable amount of oollinearity among the inde- 
pendent variables is to be expected and may responsible -for the 
insignifiqant coefficient estimates. 

Also of interest in oot anpirical findings are the following: 
First, it appears tJiat those school districts tliat are fiscally 
dependent on another form of local government pay higher salaries to 
their teachers than do the independent school districts. Ihj.s finding 
inplies that where public control over expenditures is relatively in-: 
direct, expenditures will be higher than otherwise. Second, our results 
indicate that the more iirportant is emploympjit in central city areas 
within an S^^SA, the lower are the salaries for those teachers vrtio are 
enployed in the ccsntral cities. A third finding of interest is that 
in the case of cities located in the ^^ortheast and in the South, otlier 
things the same, teachers' sal£iries are *lower than tliey are in cities 
located elsewliere in the country. 

As we noted above, we expect©.! some oollinearity ^ronq the inde-- 
pendent variables and^ this may account for the fact that a number of 
tile coefficient estimates are not statistically different from zero. 
I^iatever the underlying reasons for this, it would be useful to have 
an isstijnate of each regression equation that does not include variables 
v/ith ccefficicnt estimates that are very low relative to their standard 
errors. Accordingly, we have serially eliminated from the wage equations 
those variables with t-statistics that are loss than 1.5. The estimates 
of the wage equations with these Vcurieibles eliminated are presentoci in 
colurm 2 and 4 of Tcible 
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nio ern[)irical ostiiratos of tho vage cKfuaticn presented in Table ^-1 
can hK» used to iwlate the inportance of supply-side factors as a source 
of teachers' salary differentials • 'Hiis is acconplislaiid by predicting 
from t±io rcqrcssicii cquaticr the level of teachers' salaries that \^uld 
result for eadi of Uie areas in our sanple under conditions whejjfe tlie 
dGiTiand--side varia))les are held constant {e.2[., at their mean. value) 
while su{.>ijly-r;i(t; variables take on their afrtual values for each area. 
S{x?cifically, the following steps sliould be taken: First , ,u.sing an 
appropriate regression equation, irjultiply the coefficients estijnated 
for each of tho supply-side varicxbles by the actual value of the cor- 
responding indojoendent varicJ^ies for the observation in question, 
f^ooond, multiply tlie coefficients estimated for the demand-side variables 
})y tlie nean values for the correstxHiding variables canputed over tlie 
entirc sample. 'ihird, odd tlic various products of the coefficients 
and variables to the constant in the regression equation. The antilog 
of the sum is ernial to tlie wage rate predicted for the area in question. 

Tafeies 4-2 and 4-3 contain the data on actual and projected wage 
rates for our samf^les of cities and states. In coluim 1 of each tctole 
is the actual wage rate. The wage rates in oolurms 2 and 4 are pre- 
dicted from the regressions under conditions v*iere all independent 
variables are pemi.tted to vary.- The projections in oolum 2 for the 
city sairple are based cn the regression of column 1 in Table 4-1 
Those in column 4 are based on the regression of oolurm 2 in Table 4-1. 
The projections for the states in columns 2 and 4 of Table?, ^-'^ are. 
derived from the* results in the regressions of ooluims 3 and 4 in 
Table 4-1 . 0::)iumns 3 and 5 of Tables 4-2 and 4-3 are based cn 
regressions of oolumns 1 and 2 ih the case of the cities and of 
columns 3 and 4 in the case of the states, both sets from Table 4-1. 
The difference l3etwoen the wages projected in columns 3 and 5 from 
those projected in oolums 2 and* 4 is' that for the latter^' set of pro- 
jections, only the supply-side variables are allowed to vary from area 
to area. The demand variables are held constant at their mean values. 

A nunnber of things are apparent from these results. First, the 
statistics on range and coefficient of variation of the \^eges predicted 
from the regression equation wliere all variables are unconstrained are 
1 ^s than the canparable statistics \vhich are based on the raw data cn 
teachers' salaries. The reason is that the predicted salaries do, not 
reflect the effects of randcafti factors. Second, the ranges and the- 
coefficients of variation for the salary estimates that are predicted 
under the prooedure where demand-side factors are held constant while 
supply-side factors are left to vary are less than are the cotparable 
statistics for the salary levels that are predicted with all independent 
variables free to vary. Nevertheless, the variation in- teachers V salaries 
that due only to sufply-side factors is considerable. The standard 
deviation estimates range from just under $500 to a little over $600, 
while the estirates for the ccx^fficient of variation are between 5.7 
and 7.6 percent. These figures, as well as those for the range, indicate 



TAB1£ 

Aotual and Predicted Saltrlea for Teicheri In Cltx School Dlitrlct BanyU 



Predicted Salery C^TJ" 





ActUAl 


From RegreaalQii 1 


yrom Hffcreaalon 2 




Balanr 

(1) 


No Varlablea 


Demand Varlablea 


No Varlablea 


Demand Varlablea 


Dlatrlct 


Held CcAiatant 


Held constant 


Held Cbnatant 


Held Conatant 






(i) 


M 


(5) 


1. lbo«&lx 


8,8lU 


8.9SX ' 


8,583 


8,958 


} 8,606 


a. AaehelM, Cel. 


9.137 


. 9.833 


9,225 


9,66a 


9.3«7 


3. a«rd«D Orove, Cel^ 


9.300 , 


9.151 


8,868 


9»05O 


8,696 


U. Senta Ana, Cel. 


9.052 




9.271 


9,3^ 


9.273 


5« Freano, Cel. 


9.752 


V 8.813 


8,567 


8,800 


8,530 


6. l6« ADtfelee 


10,0^3 


' 9.7»*7 


9.564 


9,686 , 


9,443 


7* 'Lone B*>ch 


9.99** 


9.719 


9.3^ 


9,663 • 


9,341 ^ 


8. Seofuecto 


9.533 


9.731 


9.350 


_ 9,736 


9.251 


9« Ban Bernardino 


10.596 


9.878 


9.309 


9,882 


9.340 


10. OnUrlo, Cel. 


8.677 


8,68U 


8.590 


a.965 


8,771 


U. San Dl*8o 


9.896 


9.290 


9,089 


9.3&r 


9,141 


12. OaklJAd 


9,835 


9.860 


9,731 


9,^U 


9,760 


13 J San franclaco 


IO.2U9 


10,2Uif 


9,6^ 


10.16U 


9,362 


lk» San Joae 


10,029 


9,37^ 


9.52a 


9,253^ 


' 9,459 


15. Denver 


8.209 


8.502 


8.628 


8,464 


8,637 


16. Brid^port, Ct. 


8.8i*l 


9.097 


6,U06 


9,049 


8.425 


17. Hartford 


8,922 


8.677 


8.6U1 . 


8>50 


8,649 


18. VUaington, Del. 


9.006 


9.162 


8.558 


9,211 


8,49t> 


19. Brovard Co., Fla. . 


8,296 


8.U35 


8.6O9 


8,794 


' 8.566 


20. Dwal Co., rU. 


7.572 


7.179 


8.317 


7.260 


8,264 


21.'t)ade Co., rU. 


9.112 


9.OIU 


8.818 


' 8.975 


8.769 


22. Plnellaa Co., PU. 


8.367 


8,028 


7,992 


7.837 


8.010 


23. Atlanta 


7.^5 




8,UlO 
9,035 


7,476 


8,313 


2U. Cblcago 


9.697 


^9,eiu 




a Q43 


25* Indianapolis 


8,689 


8.879 


9,1U6 


8.916; 


9,267 


26. Xanaaa City, Ka. 


7.195 


7.566 


8,091 


7.1*06 


8,043 


27. Wichita, Kb. 


7.968 


7.827 


8.2U3 


7,944 


8,439 


26. Louiaville, ICy. 


8,056 


7.952 


8.U96 


7.902 


8,454 


29. flew Orleana 


• 7,552 


7.60U 


8.586 


7.686 ^ 


8,464 


30. Baltiaore 


8,7U6 


8,539 


8.786 


^ ♦ 8,449 


8,719 


31r Boaton 


9.250 


8,998 


8.670 


9.065 


8,662 


32. Springfield, Maai. 


8.390 


8,56U 


8.3U5 


, . 8,422 


8,250 


33. Worceater, Maii. 


8.^U 


8.955 


8.213 


9.048 


8.439 
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Ttblfi^'^ continued ) 









J'reaictea Baiary 






Actual 


Frbn ReKreaalon 1 


fYom Be 


greaalon 2 


Dlatrlct 


Salary 


Hald Conitant 


Dc-iiand Varlablfla 
Held Conatant 


Ntf Varlablaa 
H«ld Conatant 


Draand Vatlablaa 
Hald Conatant 




\* i 


(33 




(5} 


3U. Detroit 


10,009 




9»690 


9,866 


9,997 


35. KlnnvKpoIia 




8,916 


•8,299 


8,718 


8,269 


36. St. Pmul 


9»**13 


Q.20Q 


8,U39 


8,919 


8,308 


37, Kaittaa Clty» Mo. 


8/18U 


,8,363 


89697 


8,08U 


8,969 


36. St. l43Ula» Ho. 




8,7SU 


8,921 


8,907 


8,461 


39. OMha 


8,080 


7»9ao 


8,606 


8,044 


8,690 


UOm Jw9y Cltj 


7.>09 


8,623 


8,600 


8,683 


8,643, 


Ul. Pitt«raon» N.J. 


8,6U3 


8,931 


8,U69 


'8,447 


8,383 


^. Albany* 


8,693 


9»326 


8,ii63 * 


9,614 


8,633 


U3. Seh«naetady 


9,070 


8,700 


8,199 


8,920 


8,896 


Ml. Buffalo 


8,996 


9,108 


8,lMf 


8,997 


8,847 


U9. Rev York City 


9,696 


10,521 


9»6i9 


10,299 


9,539 


k6» Roeh«at«r 


9,710 


' 9,0V, 


8,373 


9,093 


8,474 


Ut. Syractue 


.9,0C1 


8,crri 


7,673 


8.273 


7,846 


U8. Meoklenberg Co.» 
I.e. 


7#^ 




8»080 


7,3U 


7,978 


%9* OrMoaboro» V»C» 


7,2U9 




8 • 


7,789 


8,339 


90. Sltfh Folnt 


7,3Ul 


7 Ml 




*S410 


7,931 


91. Akroo» Ohio 


7,935 


8,lW 


8,90U 


8,264 


8,969 


92. Canton» C^lo 


8,363 


8,006 


• 7,^U 


7,999 


7,863 


93* Cincinnati 


8,261 


^►979 


8,436 


8,748 


8,931 


9^. Claveland 


- 8,21U 


8,729 


8,670 


8,579 


8,97a 


99. Colusbttfli Ohio 


7,389 




8,029 


7,617 


8,094 


96* Dayton» Ohio 


B,08l 


8,106 


8,11^ 


8,204 


8,313 


97* Youn^atovD, Ohio 


8»957 


8,998 


8,390 


8,420 


8,333 


98. Varren, Ohio 


7,8qU 


8,133 


8,19U' 


8,250 


8,307 


99* Tolado^ Ohio 


7,fl6U 


0,330 




8,331 


. 8,836 






7,0i*0 


8,197. 


7,037 


8,aj8l 


61. Tulaa 


7,oei 


>,78U . 


8,173 


6,962 


8,334 


62. Portland^ Ora. 


8,ll46 


9»013 


8,909 , 


8,983 


8,668 


63* Allantown, 


8,126 


8,191 


7,786 


8,050 


7,896 


6k» Harrlaburgt Fa* 


7»218 


8,022 


8,016 


8,837 , 


7,938, 


69 • Billadelphla 


9»295 




8,801 


' 9,186 


8,749 


66* Provldanca 


9»037 


8,33U 


7,889 


8,398 


;7,919 


67. Xhoxvllla* Term. 


7 •103 


7»92a 


' 7,974 


7,690 


7,636 


66. Henphla 


' 7.183 


7.706 


8.^33 


7i7^ 


8.364 
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TabX* con t Inutd ) 









'Y*' licit"! 


Sulury It'a) 






• Actual 


Fron Hcftresslon i 


Kri'm Kcgreisloii 2 


Dlitrlct • 


Salary 

,-«^ 


No V&riablei 
Held Conitant 


ucmand Varteblei 
Held Conitant 


Mo Varltblei, 
Held Conitant 


Ueniand Variablai 
Held Conitant 




ITT 


(3) 


W 


(5) . 


69« Ifuhvlllef Tenn. 


7 1593 


7,295 


7,687 


7,38U 


7,7»^ 




7fl'*7 


7»2i5 


6,176 


7,2U9 


6,193 


71. V^tt Arthur, Tex* 


7f203 


7.019 


7f8^ 


6,732 


7,8^ 


73. Dftllaa 


79362 


7.353 


6.U16 


7,39** 


8,36^ 


73. U Paso 


69629 


t 

6 972 


7.739 


6,7^0 


7,835 


7U« tort Worth 


6,731 




^6,091 


7,0i*i* 


6,10t» 


79* Houiton 


7»13*» 


7.616 


6,661 


7,663 


6,613 


76* San Antonio 


6»369 


6,968 


6,022 


6,951 


8,052 


77* Bait Uika City 


7,360 


6,097 


7,ue7 


8,135 


7,663 


76. Itorfblk, va.. 


7,620 


7,368 


7,979 


7,266 


7,899 


79. Rlcnaund, va« 


7,915 


7,385 


8,M*7 


7,30U 


6,325 


80. Saattle 


9,066 


9,a88 


6,916 


9,739 


9,008 


dl« Svaratt, Wash. 


9,2&r 


0,7HU 


fi Ul7 


8.7^3 


6.U37 






9,25'» 


6,6Ui 


9,338 


8,789 * 


6a. Kllwaukee 


9.627 


6.522 


6.363 


8.576 


8.U98 


NIAH 


6.»*69 


6.U5U 


6.U9e 


8.1.53 


8.510 


STAHDARO DCVlATIOlf 


986 


866 


513 


875 




COOnCIEHT Of 
VARIATIOIY 


0.U7 


0.105 


0.060 


O.lOU 


0.057 


rahoe 


^.229 


'3.9U9 


2.2M» 


3.567 


2.131. 
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Actual and Pfdlcted Salary for Teachari In Stata Sample 









Predicted Salary (f*e) 






Actual 


Fron Rej?rci«lon 3 


From Regreeeion k 




Salary 


No Varieblet 


De-nand Vtriablee 


No Variable e 


Demand Variablee 


state 




Held Cone tan t 


Held Conetant 


Held Constant 


Held Conatant 




(1) 


(2) 


(3) 




(5) 


1. Alahaaa 


6,817 


6,860 


• 7.619 


6,916 


7.566 


2. Arltona 


8,715 


8,765 


B.59T 


8,762 


8,61^ 


3. Arkaniai 


6,^77 


5,930 


6,968 


6,092 


6.8U3 


California 


10,32U 


10,078 


9tU39 


10,052 


9.528 


9. Colorado 


7f760 


8,36if 


8,U50 


8,269 


8,Uli6 


6* Coiuiioticut 


9t271 


9.»»57 


8,967 


9.636 


9,oax 


7* Delaware 


9»015 


8.975 


8.756 


9,068 




8* Florida 


a,Hio 


8,238 


. 8,225 


8,lU0 


8,168 


9* Oeorgla 


7»278 


7.127 


7,713 


7,196 


7,65X 


10* Idaho 




7,U90 


7.709 


7,360 




u* LUinoli 


9»569 


9.5M) 


B.793 




8,090 


1 O TaK«4 4 a n A 

juE*^ imiana 


A A^o 
0,032 


8,5U7 ^ 


8.U32 




8.U35/ 




A 'infl 
0,390. 


7.983 


8,16U . 


■^•^ 




lU* Kaneai 


7,620 


7.789 ' 


8,0>46 


7.788 


d,oou 


19* Kentucky 


6,939 


7.303 


7.987 


7.503^ 


7.8&r 


>16* Louiiiana 


7,028 


7.051 


7^7»»3 


7.078 


^ 7.686 


17* Kaine 


7»572 


7.227 


MI** 


7.256 


7.703 . 


lo* Karyland 


9»383 


9.307 


• 6,960 


9.U52 


9,088 


19* Ma^iachuietti 


0,770 


9,092 


8,8i«S 


9.091 


8,881 


8u« Klciugan 


9,823 


9.»»98 


9,128 


9.U9r 


9,201 


21. Klnniiota 


A ^eO 


8.73U 


8,607 


8,755 


8,591 


22* Miiaiaiippi 


5t798 


5.891 


7.135 


5,907 


7,026 


23. Miiiouri 


7,8i*4 


8.167 


d,312 


7,879 


8,066 


SU. Man tana 


7.606 


7,U70 


7,806. 


7.3IU 


7.728 


29* llebraika 


7f35*» 


7.303 


7,7*»6 


7,258 


7,^75 


26* Nevada 


9,2U8 


9.176 


9,076 


9,309 


9,178 


87 • Rev Kaopahire 


7.7t39 


7,607 


8,035 


7,683 


7,961 


2o. Rev Jersey 


9,150 


9.588 


9,09»> 


9,778 


9.171 


t9. Rev Mexico^ 


7,796 


7.^3 


8,071 


7,207 


8,058 


30. Rev York . 


10 » 390 


10,070. 


9,075 


10,062 


9,158 


3X* Rortb Carolina , 




7.381 




7,3>^ 


7,551 


32* ROrth Dakota 


6,696 


7,167 


iM 


?,xia 


7,800 


33. Oblo 


' 8,300 


6,715 




8,777 


8,552 


3^* Oklahooa 


6,882 




7,936 


7,285 


7,913 


3?* Or«con 


8,81U 


6,^*67 


8,579 




8,59a 


36* Penneylvania 


8,858 


8,860 


8,U76 


8.763 


8,U77 


37 • RbodW leland 




8,512 


8,361 


8,UlB 


8,339 


38. South Carolina 




'7,022. 


7,5U3 


7,112 


7.30«> 






6,315 


7,3U9 




7.259 


kOm Tinneieee 


7.050 


7,026 


7.689 




7.^ 


^1* Tcxai 


7.m 


.370 




7!289 • 


7,805 


k2. Utah 


7.6U3 




6,15^ 


7.7U5 


8,129 


U3. Vervont 


7,960 


t>,195 


8,026 


8.196 


7.963 


UU. Virginia 


6,o?o 


7.935 


8,110 


7,968 


8,092 


U5. Weehinetoo 


9,237 


9,328 


8,7W* 


9,155 




k6. Weet Virginia 


7.650 


7,523 


8,057 


7,U54 


7.838 


U7. Wiecontin / 


9,000 


8,588 


8,i*i»l 


8.63U 


d,M»o 


Ud. Wyoedng 


8.271 


7.918 


8.195 


7.983 


8.183 




8,075 


8.070 


8,229 


8,069 


8.187 


8TA5DARD DEVIATION 


1.073 


1.029 


553 


1.032 


625 


COEyr ICXZNT OF 












VASIATION 


0.133 


0.128' 


0.065 


0.128 


0.076 


RAItJE t 


^,592 


<1B7 


2.ii7l 


U.155 


2.685 
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that teachers' salaries, after demand aonditions arc standardized, 

may differ in the extranes by as mud) as $2,500 or $2,600 around a mean 

salary of over $8,000,, 

The overall inplication is that in a situation where wages differ 
to they do amcaig our largest cities and anang the 48 ccntiguous* states, 
a program which prescribes equal dollar expenditures per- student in cill 
areas is unlikely to eliminate most of the Interarea variatic njjjft , 
teachers' salaries,. Therefore, such a program is unlikely to fact* 
result in equal provision of .teachers' services amnhg areas. For 
exanple, if our estijnates of wage differentials under conditions of 
stable demand can be extended, then if all jurisdictions vtere, under 
an equal opportunity program, to spend equcd dollar amounts on teaching' 
services, the districts with lowest salary levels might be able to pur- 
chase as mudi as 16 peroent more in the way of real teachers* services 
than vgould the average district. Similarly, those in districts with 
the highest teachers? ' salaries might purchase as mjch as 16 peroent less 
in the way of real teachers' services than would the average district. 

IV 

While the simulated results above pertain to large cities or 
states, an approach siitdlar to ours might be taken if one wished to 
predict the supply-related salary differentials within any particular 
state. However, caution is called for here: Ihe cne thing that would 
have to be dealt with very carefully in conducting an in-state analysis 
is the question of the geographic scope of the teachers' labor market. 
In some states, there may effectively be only one teachers* labor 
market. In others, there may be a 'oansider£ble number of them. For 
some states, the within-state variation in wages, especially that tae- * 
tween rural, and urban areas, probably exceeds the ooirparable variation 
in our samples. In other states, it is likely to fall short of it. 
Thus, any judgment for particular states would have to be made on a 
casG-by-case basis. 

> 

In ooncluding this chapter, two more precautionorv ocxrments seem 
to be in order. First, the estijnates tliat we have derived are based 
en a model which presiJnes long-run equilibrium. These estimates can 
be used for designing policy only as it pertadns to the Icng-run 
situation . Thas , . to the extent that an excess supply of teachers had 
built up by 1968-69 and 1969-70 and that this had an effect on teachers' 
scdaries, our results may not conpletely accurate. It is inportant 
to nota in this context, however, that what data are available seen to 
indicate that tlie excess supply situation did not becane serious until 
the early 1970 's.^^ Secchd, for reasons ^ilar to the ^ve, our 
projections of the effects of variations in supi^ly-sidc factors on 
tearfiers' salary differentials arc likely to be less meaningful during 
the ^-lorrent period where tliero is r;hort-run excess nunply of teachers 
tlian they will be in the lona-irun. 
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^r^r^n, for ny.c\}n[)l(}, A.],. (^istT.}an and M. 'Segal, "Wages and Wage 
f*u[iplei.cnt5'., ,an(i tho Intoraction of f^ion Bargains in the Construction 
Tnrhistrv/' Inciu.^tria l and Iial)or ^-^olations tevicw , .25, January 1972, pp. 

aomprj^hcnsivG agrcicrnent is, in structure, the most formal type 
of agreement, usually ccotaining statements of the parties to the agree- 
ment, effective and expiration dates, and itefns negotiated and agreed 
to by the [virt-icr;. Tt also includes scrne or all of the items cn pro- 
ce(.lural agrcoPY:*ntr; . Procedural Aareejnents deal cnly V7ith procedures, 
^he results of negotiation do not become part of a procedural agreement, 
but revert to board rules, regulations, teachers* handbook or other 
v.Tittcn documentn. The incorporation of such negotiated items into a 
nrocedural acrrconnnt' generally transforms it into a ccrrprehensive one. 
National i:duaition TVssociatioi, N egotiation Agreements Provisions for 
'rcachor s, 1972 edition, p. xii. 

^rxxj H.M. liov in, " Recruiting Ttiadiers for Large City Schools," 
<j2- cit., cli. 4 and r>. 640; M. Fleischmann, et al . , Repogrt of the - 
New York State Cam ission cn the fjuality. Post and Financing "oF 
Hleroen tary and f fc oonSary Educaticn , 197i2, Volums 3, p. 13rE.23. 

U550 our notation in a specific example, let output per 
student be given by: 

O = a ^{TcWl'im) ^ . 

If th^ price of output is gi^yon by 

P = })(OM->JR) , 

thoTi teachers' value of niarginaJ product, whic±i is assumed here to be 
tlie donahd price, is equal to: 

5T[he -el-fect of enrollment changes cn tho wage is given by the 
foilas^inq term: 

^1-^^ -1 a--) 

Increased enrollment will shift the demand curve to the left as long as 
<V<1 and^>l, i i.Q., as Icncr as there are decreasing returns to scale to 
teach incf sorvrcos and at the same time the demand curve for the stock 
of education produced in the conmunity is inelastic. It is of interest 
tn note that if ot = 1, an increase iii, enrollment has no effect on the 
5itock of education produced in the. public schools. The reason is that 
for the particular production function used in this exanple, the extra 
leaminq qained by the additional student who enters the system is 
just balanced by the learning lost by all previous students who ncM 
attend a school witli a larger average class size. Gustman and Pido-:: , 
CO. cit. . ^ 



^For nore dcnplete definitions of the variables, r.oe t^c appendix" 
to this chapter, • , 

^As an alternative measure to COMP, we also use OGMP*r the 
proporticn of school districts in the state with ccinprehensive agroe- 
ments, 

%11e neans and standard deviations for all smriables are given 
in Appendix B. - ' 

^All three measures of unionization have been included as independent 
variables in oolurms 1 and 3 of Table ^-1. Versions of these two equations 
were also estinated in which only one or two of tlie union related measures 
appear. In no case do these union related variables exiixbit t^statistics 
that equal or exceed l.O. 

l^For both dne sanpl^ of cities ^d of states in our sanple, the 
opportunity cost variable used in our regressions ,(loq OC) is cor- 
related ,45 with the NEG (negotiation agreement) variable, 

l%ere is at least one alternative to the "fair teachers' salary" 
hypothesis' that nay account for the finding of a negative coefficient 
for the enrollment variable in the salary equatic * In this alternative 
case, as in the "fair salary hypothesis^', it is presumed that ceteris 
paribus , total expendituii^:. .on education are not very elastic with 
respect to the level of public school enrollments^ As a result, where 
enrollments are high, teachers' salaries are likely to be lew, Hcwever, 
unlike the "fair salary hiTX>thesis" , in the alternative case, it is 
presumed that enployment-s^ary observations fall along the supply 
curve for teachers. Those school districts that pay a lever salary 
because enrollimnts are hi^ arc able to do so onlv because tliey hire 
relat:ively lower quality teadiers. The quality adjustment may take 
the form of hiring a larger than normal fraction of teachers* college 
graduates, or of permitting more of a mismatch between the field that 
a teacher was* trained in and .the field that .he or she teaches in than 
do othfer districts. Whatever the exact nature of these quality adjust- 
irents, it should be rorenfcered that if the alternative view is the 
correct one, then these quality adjustments must be^of a kind that are 
not correlated with the proportioh of teachers who have earned at least 
an M.A. degree. This measu^re has been incl'.idod' as an independent 
variable in the regression equation for cities. 

As we noted previously, there is reason to ^x^lieve; that enroll- 
ments respond positively to school quality (sfee Guitman and Pidot, 
op. cit.) . Accordingly, we estimated a. version of tlie wage equation 
^ere^rollments are treated a: endogaious variable. As the. theory 
would lead us to believe, the j •.. ate value of thd coefficient estimated 
for the enrolljnent variable inc: iod for both s^les when, simultaneous 
equations techniques were used, 'ito avoid a complicated dynamic analysis, ^ 
we do not treat the enrolL-nent variable as being .simultaneously determineo 
v*ien we iriredict below the wages that would observed under an equal 
opportunity plan. w . 

<- ^ 



'^*^ilore Ciqain, ^ tindinn that is opnsistent with the "fair 
tGnc±ier:i* rialan^" h'.^xitfiosis is also cxnsistent with an alternative 
view. Specifically, the nrxjativo coefficient for tlie percent female 
variable oould c(Tnrx?ivably be tiio result of siinultaneous interaction 
l)etweei the percent fcinalo and the tt^adiers ' salary variables. This 
will bo so if the su[)ply of rrvilo teachers is^PKoro clastic than is the . 
suTjf")ly" of fenvnlo t.oacJiors to that in thor areas v/here teachers' ' ' 
r.aiarir^s are relatively hiqh, males acoount for a relatively greater 
t;mnort:icn of tlio teachers' labor' foroe. 

l^Vlion wi? ostiratcyi a versiion of tlie vaqo CfTuation in which the 
fXDpulaticri of the c\^Jitral city in cjuestion divided by the SMSA 
population (CC PCJ^P/^;MSA) was used instead of the ratip of the total 
fopulaticn of all central city areas in an SMSA to tliat of the 
^^tv^ (CX: ALL/srt>A) , tte coefficient for CX: POP/Sr^A was nqt sta- 
tistically sirjnif icant. . 

^^'ihe vari .lilies ^.^ich are considered to h^e- supply-aide variables 
and Uius vary airr^KT >^roas are rxz, MA, J^,, CDJIP, iMEO, AFT, and NW. . 
rV)r purposes of qmeratinq tlie pizojoctions, other variables are held 
at their mecin values for the nrimple as a v^ole. ' 

' ' ' ' ' > > . . ■ 

It shoidd !)o noted that the effect* of tolding the demand variables 
at their aritJinr^tic r.iean values instead of their qeonetric rnean Values 
is bo cause a sliqhit discre.pcncy between the mean wages ocmputed from, 
t he predicticnr: where all varia})tes* are free tx> Vcurv and* those ccnputed 
frrtn [ircdicticns when? cnlv su[r)ly-side variables are free to vary. 

■ • . ^ ' /; 

l^Sec rJatirTnal Cc^ucation .\ssc:)ciati^, Teacher Supply and Dpmand, . 
in t'uljdic _r>cl]W^^ 1972, pp. 6 and 7. ftee cdso tlie statistics in that 
vT^Tiine"7Ti'~tJK^ pno^^ of toach«:*r o^Xication nroqram graduates who in • 

fact u[on nraduat ion, ervtnr intf) classroom teadiinq. tbid . , p. 20. 
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Chapter 5 



IMPLICATIONS FOR EDUCATIONAL POLICY . 

The results derived from the preceding econometric esti- 
mates suggest that standardization of demand among school 
districts in different market areas is apt to leave untoqched 
a sizable fraction of the wage differences among school dis- , 
tricts. While the precise effects on wages of various kinds 
of equal opportunity programs will be somewhat different from 
those shown in Tables 4-2 and 4-3, we believe these findings 
provide a rough indication of the orders of magnitude involved 
That is , the increased equality on the demand side of the mar- 
ket that results from equal opportunity programs will leave 
intact a substantial part of the intermarket teachers' salary 
differentials. What differentials do in fact remain, once 
such a program is instituted, will depend on a number of 
things. Most importantly, the size of the differentials be- 
fore a program is established will make an appreciable differ- 
ence, as will the kind of equal opportunity program that is 
adopted. > - 

The simplest type of a plan for equalizing educational 
opportunity among the school districts located within^ a par- ^ 
ticular area is one in which tax collections are centralized 
fox all districts and funds arje distributed on a per student 
basis. When this funding mechanism is. followed, if the pro- 
portion of funds spent on non-teachi'ng services is relatively 
constant among districts, each school district's demand curve 
for teachers' services will exhibit something close to unit 
elasticity. In more complicated funding plans — where taxa- 
tion varies with such things as income/ quality of education, 
and eventually, perhaps, with degr:ee of municipal overburden — 
the demand curve' for teachers within each district will re- 
semble more closely the kind of a demand curve that underlie^ 
the demand-constant wage projections foii" Tables 4-2 and' 4-3. 

Thus, as is apparent from thte above, any " meaningful pre- 
dictions as to the wagfe differentials that will result from 
various types of equal opportunity programs will have to be 
based on a highly complicated p;rocedure . Since these pro- 
grams have the effect of changing one. of the structural Equa- 
tions which helps to determine the level of teachers' sala- 
ries, accurate prediction will require a f'ull knowledge of 
the structural equations in the model of the teachers' labor 
market. And, even this may not be sufficient. Our results 
with respect to' the variable which measures whether or not 
the school district is financially dependent 'on other local , 
governments suggest that the structure of government organi- 
zation may have an effect on demand. We do not currently 
have the;, kind of information that is needed to predict the 
effects of changes in the nature of the financing and funding 
schemes for education on the demand for teachers' services. 
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.Siini ] arly , it %-»'ou].d i.e uif ij.cvr.] t *-t:o ,;;.r«jict .what the effects 
of an r'.cp.uii opfiort unity pro(|.T.Tr' ^' Cijuni jni ty preferences for 
a "fair sai.iry'' stahdaid for t:\:cichors might: be. When expen- 
diture' dc tcrnu na tion is ecu t ijal i zed ^ surh preferences with 
respejt to a "fai'v, salary" standard may »iiancje. 

In suiHr ilK:re are twc? thincjs to note that have impor- 
tant imp'licat^ions v/ith respt^ct to ^he design of equal educa- 
tional oppor Liwii ty ; procjranis . First,, even af.ter such progirams 
are., established,, there is likely to be considerable variation 
amoncj area^i in tlie cost of teachers* services. And second, 
it will be exJtreniely difficult in the tinie before such a pro- 
qrain is instituted to obtain reliable estimates as to the 
precise nature of the salary differentials to expect once the 
equal opportunity program is instituted. ^ 

A major im[^lication of the fact that substantidjl wage 
differentials among areas c'lre likely to persist aftek* an 
equal opportunity program is instituted is that any equal op- 
portunity program which docs not take intermarket factor cost 
differentials into account is not likely to result in true 
equality of opportunity. This follows from the results of 
our reduced- form estimates. If, as estimated, the ratio of 
salaries in the highest to lowest paid areas v;ill be 1.3 or 
1.4 to 1.0, students that receive equal dollar allotnients may 
receive real resource allotments that differ in amount by 
this ratio. ' Tliese real* resource differences will not be easy 
to eliminate. Since it will, be quite difficult to estimate 
the exact size of the expected factor cos t . di f f erentials , it 
is unlikely that those* can be allov/ed for directly in any 
legislative formula for bringing about equal opportunity- 

Given tlie oniplexity of the wage determination process 
in the factor uiarket, simpio solutions to the problems 
brought, about Ijv the existence of interaroa cost differen- 
tials arc not likely to 'i>c cornp le tely effective. For exam- 
ple, one apprc;ac}) to circumventing the effects of supply side 
caused differencos in. teachers' salaries, which at first 
blush may apf>eal to la'w-makers , is to tnandate identical 
levels of teachers* salaries or sa-^ary schedules for all 
school districts. The f^ffect of such a policy would be to 
change the form but not the fact of interarea cost, differ- 
ences. With equal salaries mandated for all districts, one 
would expect tQ;> observe relatively high turnrfver rates for 
teachers in tho high-cost as compared to the low-cost dis- 
tricts. Ono would also expect to observe the same kind of 
inequality among distric^ts in various dimensions of teacher 
C7uality~-e .cj^. / the proportion of teachers who were not for- 
malin' traTned i n the subject areas that they teach in . 

Another .simple approacli wiiich may initially seem appeal- 
in(] is to adjust sf)endinq aliov/ances per student in each 
schor^l 'district i n accordance^ with teachers * salary scales 



in the distric*-. This kind of prog ra.ii will have the effecr . 
of underwriting teachers' salaries negotiated at the 1 .c^] 
level. Accprdingly, once such a program is establichod, it 
is likely to lead to higher costs than previously for 
teachers' s^;rvices fcr all school distrJcts. Any effort to 
alleviate this problem through cost sharirg will agrcin place 
the* wealthier school districts in a relctixely advantageous 
position and, thus, will be inconsistcr L with the goal cf 
equality of opportunity. 

From the previous discussion it appears thai^ -those ./ho 
design equal education opportunity programs are unlikely' to 
overcome the problenfs caused by interarea factor cost dif- 
ferentials either by taking what are relatively straightfor- 
ward and simple approaches to the problem or by attempting 
to incorporate in their policy design the results of sophis- 
ticated econometric studies. The former approaches are not 
likely to do the job; the latter approaches will most likely 
lead to formulae that are too unreliable to form the basis 
for. legislation. 

There is one policy which, in theory at least, will 
lead to equality of real resource usage for students living 
in different school districts. At. the same time, this pol- 
icy appears to involve a reasonable approach to legislation* 
It would involve the establishment of a regulatory body with 
a mandate to adjust salary structures and per student spend- 
ing allowances for all districts witJ^iin its jurisdiction so 
as to bring about equality of real ifesources purchased for 
all districts. The regulatory agency would be expected to 
utilize any and all expertise that is called for and to col~ 
lect those data that are deemed necessary for it to carry 
out its function. Since the approach of such an agency could 
be flexible and pragmatic, a much stronger role could be 
played by the results of econometric studies than if rigid 
and unvarying funding formulae were built directly into legis 
lation. At the same time, such real input dimensions as 
class size, teacher turnover rates, and various kinds of 
teacher characteristics could be established as the immediate 
targets of wage and spending policy . I f reasonable trade- 
offs among the various targets were. established, the regula- 
tory agency might well succeed in attaining the goal of equal 
educational 'opportunity. 

Pr^udence requires us to point out, however, that while 
.such arn agency has the potential for bringing about true 
equality of educational opportunity , there remains a real 
danger that with time it will become just. another part of 
the educational, bureaucracy , and that it will ultimately 
have a deleterious effe'c,t on the costs and overall effici- 
ency of the educational system. There certainly will be 
strong temptation to meet whatever policy targets are estab- 
lighed by turning the targets into legal requirements. For 
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example, one possibility is to lt:»qisiate a ceiling for the 
number of teachors with no forrnaJ training in mathematics ^ 
that are permit teti to tearjh ma tliematicH courses. Given the. 
current ins t i tuti o^^al setting {e .q . , tho single salary 
schedule), sucl: targets are likely to be met in all school 
districts only if current overall Jalary levels are raised 
substantially and/or if unregulated dimensions of teacher 
(juality are. pcamitted to adjust in a compensatory manner. 

Thus, the" choice facing the policy maker may he a dif- 
ficult one. The costs of a prograni llr.r^igned to elim.inate a 
very real source of inequality of educational opportunity 
seem likely to increase— perhaps sharply--wi th the potential 
ef f t^cti veness of tlie prograrp. And there is no ready guide 
as to where to draw the lino. 



FOOTNOTES FOR CHAPTER 5 

^One well known plan in which tax rates vary in accord- 
ance with family income and school quality is the Family . 
Power Equalizing Plan. For a description., see J, E. Coons, 
W, H. Clune III, and S. D. Sugarman, Private Wealth and Pub - 
lic Education , Cambridge: Harvard PresBiy 1970 . For a sum- 
mary and a critique of this plan, see C. Benson, "Eco- 
nomic Analysis of Institutional Alternatives for Providing 
Education.," in R. L, Johns, et al . , Economic Factprs Affect - 
ing the Financing ' of Education , Gainesville, 1970, pp. 14 3- 
T57. 
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'fho ttegcnden t. variahle : . _ ' . 

W Average earnings of piilJlic school classrofjn-KNlcliors in 'the 

district 1968-9. ^ . . , o i ■ • 

Source: National Fducaticn Association, 24tli Bi ennial Salary 
Survey of POblic-School Professional Pe rsonnpl , f^, research Rer^ort. 
1969-R7, Table A, cqlunn 6. 

The independerffc variables^ . i 

OC Opportunity cost for public school teachers" calculated as folla,ra: 
percent of teachers enplo^ed bvr local government in the GMSA who are 
male (1970), multiplied by the median eaminqs in 1969 of males, 16 
years and older, in professional, managerial and kindred occupations, 
plus the product of percent teachers aupLoyed by local government in 
the SMSA who are female (1970) , times the median earnings of female 
'registered nurses igi the SMSA who worked 50 to 52 weeks in 1969. 

Source: U.S. JBureau of the Census, Census of Po pulation: 1970, 
Det^led Qiaracteristics , Nos. 2-52, Table 173 tor tne nunber of male 
and fatale teadiers trom which the percentages were calculated and^ 
Table 176 for nedian earnings of nurses. Census of Po pulation; 1970 ^ 
General Social and Econordc Characteristit^ , Nos. 2-">2, Table 89 for 
central cities and Table 122 for the counties. 

' # • • 

MA Proportion of public elemental/ and secondary classroon teadiers 
in the district with MA or higher degrees , Fall 1969 . 

Source: U.S. Office of Education, Statistics of Local Public 
School Svstans Fall .1969; Pupils and Staff , Table 4, columns (7 and 
^) as a percent of the sum ol colimns (3 5 7 + 9) . Included are > 
fiiLl-time and part-time teachers, reported on the basis of degree 
granted or canpleted, rather than on ^he basis of credit, hours that 
could make a degree. There are indications that certain school 
districts included other instructional staff in addition to classroon 
teachers . 

AG MBdiaik Age of aU anployed teachers in t^he SMS>. where th^oentral 
city (or county in Five cases) is located, 1970. X ' 

All pre-K, K, elanaitary and secondary school teadiers are included, 
not only those employed by public sdiools. Data- on ages are given in 
the source by sex and grade level ^of teachers. Variable 9 is actually ; 
the weighted average of these individual median arjes' using as weights 
the nurrber of all employed teadiers. ^ 

Source- U S. Bureau of the Census, Census of Popialation; . 19 7U, 
Detailed Characteristics , :>tos. 2-52, Table 174 tor median ages and 
Table 173 for the nuntser of all enployed teadiers. 

CDMP Dtftmy ^;ariable. Value of ,1 indicates that the district has a 
conprehensive negotiation agroanent, as opposed to negotiation pro- 



CJOdures or no* rKfrrx^rsnt at gll. 

Souroo: Naticnvil Fducaticn Association, Negotiation Agreeaments 
Provisions for Ti^achers, 1972 raition ; Part I, Soopo of Aorean ent and 
— ^ ^ « ' — -^-^ — — ^-65. C 



As^ci^t^qi, Fkvi^ '^''^^^ Pro'/isions , pp. I-*! 

aqix>eraents in Gflect through 19^5-70 were c?cnsidered. 



Oily 



air, Durmy variable. Value' of 1 indica^ 
a negotiation agreement in the school dis 
oedural) . Included are districts with ag 
Source: Natic3nal Education AssocLati^ 
Provision^ for Teachers, 1972 Edition ; Part^ 
Aasodation , Board and Trustee Righti" Provii 



that there is seme kind of 
uct (ootiprrfiensive or pro- 
its through 1969-70, 
Negotiations Agreerents 
I, SooDe of AQreetaent and 



Scope of Aqreqd 
Lons, pp> 1-45.' 



AFT Dumy variable. Value of 1 indicates tJhat the reoogniaed 
oraanization in districts with negotiation agifeemenfc? (procedural or 
caf|®shensive) is the American Federation of Iteachers, If districts 
recognize a cartoinatian of, organizations that includes the AFT, then 
they are treated as APT districts. 

Source: National Education Association, Negotiation Aqreecnents 
Provisions for Iteadiers, 1972 Edition ? Part I, Spope of ^^^^^^ ^ 
Association, Board and Tnjstee Rights PixnrLsic . is V pp. 1-45. oOily 
districts with negotiation agreenients thro\i^ 1969-70 were considered. 

NW : Proportion of the population in the central ckty (or the county 
in five cases) that is non-^ite, 1970. According \ to the Bureau of 
the Census, "non-white" includes "Negro, Japanese, piinese, Philipino, 
Indians and others". 

Source: U. S. Bureau of the Census, Census QfJgpP^^^' sB70 i 
General Population. Characteristicg , U, S. Surmary,' Tbble 66 for central 
cities; Nos. 11 and 35, Table 34 for the counties. 

ENR Tbtal enrolliTBht (grades 'pre-kipdergarten, kinddrga^ 1-12, 
elenoitary and secondary unclassified and postgraduates) in the school 
district. Fall 1969, tines the adjustment factor, in order to adjust 
to central city (or county in 5 csises) • 

Adjustnent Factor =« Pxablic School Enrollitent (grades, 1 ta 12) in 
the central city (or county) in 1970, according to the Census, divided* 
by enrollnent in the same grades in the school district, Fall 1969. 

Source: U. S. Office of Education, Statistics^ of Local Public ^ 
School Systems Fall 1969 ;. Pupils and Staff, Table 2 cor district 
enroHmeJit^ . 

U. S. Bureau of the Census, Ciensus of Population: 1970 , General 
Social and EconoiTdc Characteristics , Nos. 2-52, Table 83 tor central ^ 
cities arid Table 120 for the countiesL.^ 

TOP Population, 1970. Data are for central cities, except in five 
cases v^iere we used county data because of qpunty-wide school -districts . 
Included in central* city data axe "rural" areas of cities, as indicated, 
by the census, in order to^ conform with district and property data. 

Source: U.S. Bure^u-of the Census, Census of Population: 1970 , 
Nurrfaer of Inhabitants , U. S. Sumnary, Table 31 for^ central cities. 
Table 32 for counties. 
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ED Madiem sdiool yeaxa cxnpleted by personiB 25 years and older iti 
the central city {or the county in five oases) , 1970, 

Source: U. S. Bureau of the Census, Oansus of Pc^lation; 1970 , 
General Social a«id Eccnanic caiaracteristics , U. S. Sumary, Table 187 
^for central cities; Nos. 11 and 35, Table 43 for the counties. 

INC FartH.y median inoona. 1969 income of 1970 families in the 
central city, or county in fire cases. ^ 

Source: U. S. Bureau of the Census, Census of Population; ^^70 , 
QBoeral Social and Eccnanic Characteristics, U. S.. Sunmary, Table 188 
for central cities; Nos., U- and 35, Table 44 for the ccwnties. 

POOR Peitoent of families in the central citv (or county in five cases), 
below the poverty level, 1970., "Poverty level", as defined' in the 1970 
census, is a ocrrposite of severial factors such as.incane, quality and 
condition of housing, level of nutritioni, etc. 

Source: U. S, Bureau of the Census, Census of Population; 1970 , 
General Social cind Eoonondc Characteristics , U. S. Svatmary, Table 188 
for central cities; Mos. 11 and 35, Table 44 for the oomties. 

PGP EEN Populaticxi density per square mile, 1970. Central city or 
county popialation divided 'by the co r responding land area. 

Source: U. S. Bureau of the Census, Census of Population: 1970 , 
Nmfaer of Inhabitalnts , U.» S. .Sutmary, Table 31 for the central cities; 
Nos. U and 35, Table 9 for the counties. 

HS High sciiool, enroUfcnt (grades 9-;12) as a percent of total 
enrollnent (grades pre-kindergeirten , l^ndergarten, 1-12, unclassified 
and postgraduates) in public schools. Fall 1969. . 

Source: U. S. Office of Education, Statistics^of Local Public 
Sdxxal Systans Fall 1969: Pupils and Staff, Table 2 (colum 15 minus 
colvBns 16, 17, 23) and the resxilt calculated as a percent of coliain 2. 
Data by schoor district. • . 

' * , 

PKSP Martot value of real pn^)erty subject to local general pn^rty 
taxation per capita (1971) , calculated as follcws: The assessed value 
of all real property subject to local general property taxation (after 
deduction of partial ffloenptions and including state and locally assessed 
property) was divided by the "aggregate assessmant-sales price ratio of 
measuTcfcle sales of all types of real property, and the result divixJed 
by 1970 population. 

All data are for central cities and, in five cases, for the county. 
However, certain adjustments had to beVnade in the case of central 
cities whez« the data were not available. We lased county data.. For 
multi-couftty central cities vrtiere data were available, for only, one 
"part" of the city (the main oomty) the market value or property was 
calciiUted, as described above. It was then Inultiplied by the ratio 
of central city population (POP) to the population of the geographical 
area in quastion (oomty or "part" of central city) to ccn^JUte the 
adjxasted n«rket value. s 



Source: U. f . Bureau of the Census , Oensus of Qjverrgnents; 1972^ 
Vblune 2, Taxable Property Valuas and Ass essmait Sales-Prioe Ratios , 
pt. 1, Table 4 for the asaessod value, pt. 2, Table U t:or tf>e assess- 
ment-salea price ratio. 

ODR I Percent of the gross assessed value of locally assessed 
taxable real property that is comercial and industrial, 1966. 

Source: U. S. Bureau of the Census, Census of Governments: 19^7 , 
Vol. 2, Taxable Property Values / Tible 19. . 

R)r 7 cities (Garden Grove, San Demadino, and Ontario, Calif.; 
Schenectady, N.Y.; High Point, N-C; Warren, Ohio; Harrisburg, Pa.) 
data were not available. Estimates were obtained by adjusting the 
available data on the peroesnt oorinercial and industrial property in 
the cx>unty where the city belongs by the ratio of: 

% comtcrcial and industrial in all SNKA's in the state 1 

\ a3mTiercial and inAostrial in all oounties that belong to SMSA's in the state 

(Source for these estimates: Tables 7, 18, 19). ^ ^ 

ST REV Percent of the revenue of the school district (1969-70) that 
came from the state. Federal funds distributed to districts through 
the state are not ^included. 

Source: U. S. Office of FxJucation, ELSEGIS III, Part B - Finances : 
1969-70 , Data Tape . Variable D^cn the tap^ as a percent of the sm of 
tape variables (C ^ B14 + d + E15) . * 

FED REV Percent of the revenue of the school district (196p-70) that 
came fran the F^eral Government. IncludB^ are federal funds distrib-^ 
uted to districts through the state government. Only cash receipts 
are accounted for, not carmodity receipts. 

4 Source: U. S. Office of Education, ELSEGIS III, Part B - Finances ; 
1969-70 , Data Tape. ^ Variable E15 cn the tape calculated as a percent 
of the sum of tape variables (C + B14 + d + E15) . 

HEP Dtmny variable. Value of 1 indicates that the sdiool district is 
fiscally depenc^ent, ^s opposed to fiscally independent f ran the local 

go\^mmBnt.^ * 

Source: U. S. Bureau of tl^ Census, Censxas of Governments; 1967 , 

Vbl. 4, NO. 1, Table -8 and Vol.. 5. 

m NuTb^r of operating school districts in the SMSA v*iere the central 
city, or th^. county/ is located, 1970. j 

. Ihis nunber is the sun of the nuraber of operating districts in 
eacli conponent county (or part of county); of the SMSA. Included are 
all districts, even if an SMSA extends into more than cne state. - 

' Source: U. S. Bureau of the Census, Census of Population: P'^Q ^ 
NuTt)er of Inhabitants , Nos. 2-52, Table 13 and U. S. Sutmary, Table 32 
for the SrfiA oomponent counties. U. S. Of f ice of Civil Rights, 
Directory of Publip giementary and Seoondary Schools, Fall 1 968 and 
Directory of Public Elenentary and Secondary Schools; Fall 1970, and 



U. S. Office of Education, Education Directory: Public School Systefns 
1969-70 for the nuttx^r of operating school districts in the SMSA ocm- 
pdnent counties. 

GCTOP/SMSA Population in the oentral city (or the county in five 
cases) vghere the school district is located , divided by the total 
population in the SMSA, 1970. 

Source: U. S. Bureau of the Cens^is, Census of Population: 1970 , 
Nijnber of Inhabitants , U. S. Sunnary, Tables 32 and 34. ^ 

OC KLL/SMSA Tbtal oaitrad city population in the SMSA where the 
district is located, divided by total populaticai in the SMSA, 1970. 

SourtJe: U. S. Bureau of the Census, Census of Population: 1970 , 
Nutfaer of Inhabitants , U. S. Sunmau:^/, Tables 32 and 34. 

FEM Proportion of elementary and secondary teadhers enployed by local 
government in the SMSA wh6 are female, 1970. 

fiouroe: U. S. Bureau of the Census, Census of Population; 1970 , 
Detailed Characteristics, Nos. 2-52, Taljle 173. 

POP CH ft>pulat.ion change in the central city (or the county in five 
cases) fron the 1960 to the 1970 Census. 

Soiaroe: U. S. Bureau of the Census, Census of Population: 1970 , 
Nmber of Inhabitants , U. S. Sumnary, Table 31 for oentral cities and 
Table 32 for tte counties. The data- were adjusted as follows; (.01 x 
peiro^t populaticn change 1960-1970) + 1. 

NE Duimy variable. Vaiue of 1 indicates that a city is in tlie 
North Eastefn region of the U. S. 

Source: U. S.. Bureau df the Census method of classification, 
rtorth East = Ccnn, Me, Mass, NIJ, RI, Vt, NJ, OT, Pa. 

SO Dumny variable w Value of 1 indicates that a city is in the 
Southern region of the U. S. 

Source: U. S. Bureau of the Census method of classification.. 
South = Dela, DC, Fla, Ga, Md, NC, SC, Va, W. Va, Ala., Ky, Miss, 

Tenn, Ark, La, Ckla, Tx. v ' 

WE^ Dijnmy variable. Value of 1 indicates that a city is in the ^ 
Western region of the U. S. 

Source: U. S. Bureau of the Census method of classification. 
Wfest = Ariz, Colo, Idaho, Mait, Nev, N. Mk, Ut, wyo, Alask, Calif, 
Haw, Ore, Wash. 

\ 
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Itie depe ndent varia])le : 

W ■ Average annual salary of nU public elementary and seccndary 
schcx)l teachers, 1969-70, . ^ , 

Source: National Etlucaticn Ansociation, Eatinates o f School 
Statistics, 1970-71 (includes revised 1969-70 data)., Rssearch 
import 1970~Rn7p. 32,^Table 7, Col. 5. 

The independent v^u^iable3 : 

OC • Opportunity cost for public school teachers calculated as follows: 
percent fanale public sdiool teachers multiplied by median earnings of 
fanale registered nurses who worked 50 to 52 weeks in 1969, plus the 
product of percent male public school teachers and the median' earnings 
in 1969 of males in prof e^sicnal , managerial and kindred ooo^xation. 

Source: National Education Association, Estimates of School 
Statistics, 1970-71, tesearch Report 1970~R15 (includes ivw-iu 
revised data) , p. 30, Table 5, oolums 5 and 6 as a percent of oolurri 7. 
U. S. Bureau of the Census, Census of Population! 1970 , General Social 
and Eoonanic C haracteristics , Mos. 2-52^ Table a/ tor median male 
earnings; De tailed Chaycacfeeristics , Nos. 2-52, Table 176 for median 
eaunings of nuirses, * 

AG Median age of all employed elementary and secondary ^col 
teachers, 1970, AU teaciiers are included; not only public school ^ . 

^^Soufce: ti.* S. Bureau of the Census, Census of P opulation: 1970, 

netailfed Oiaract eristics , Nos, 2-52-, Table 174 for tne meaian age or 
teachers by sex and grade level. Variable 84 is the wei ghted av erage 
of these individual iredian ages,, using the nurttoer ofalTOTpl<^ / 
male and female elenentary and secondary teadiers as weights (Table ^3) . 

CX)MP' Teadiers (full-tine only) in districts With oorprehensive " 
agreenents in the state, as a percent of all public school teadiers 
in the state. Fall 1970, Only districts with conprehensive agreements 
throu^ 1969-70 are considered. 

Sources: " National Education Association, Negotiation Agreement 
Provisions for iteachers, 1972 Edition, Part 1 - Scope of Agreement 
and Associat ion,. Board and -Teacher Ri<frt3 Prcrvisioris, .pp. 1-45 and 
45-63 for the nal^ of th e districts with oarpr^i«5ive agreements. 
0. S, Office of Civil Rights, Directory of Public El anentary and 
Seoonda nr Schools, Fall 1970 , ;=mri nf trine of Education. Directory of 
Public de mentary and SeCTidary Day Schools 1968-9, Vblumes I-V, 
F or the nunfaer of teache rs in districts wltn ocn^ehensive agreements. . 
U. S,- Office of Education, Statistics of Public Sc hools, Fall 1970, 
Table 3, p. 14, coluitn 2 for the nuttaer of all pubUc scJiooi teadiers 
in the state, 1970. 

107 • ' 
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NBG Professional instructicanal staff- repreaentotl by on orgai\i2ation 

(NEA, AFT, etc.) for negotiation purposes in the state, 'ag a,peroent 

of total instruc±icnal staff in all public adhbols in the statfe», 1969-70. 

Soviroe: National Education Association, Negotiation RBseardi 
Digest , \toluTTB 3, No. 10, June 1970, Table D-1, parje 31, colunn for 
tHe nmiser of instructional staff represented. National Education 
Association, Estijnates of School Statistics 1970-71 (includes revised 
data for 1969-70), Research ttaport 1970~R15, p. iu. Table 5, colim 11 
for the nunber of all staff. 

APT Professional instructional staff represented by American Federa- 
ticn of Tead>ers for negotiation purposes, as a percent of total 
instructlmal staff in the state, 1969-70. 

Source: National Education Association, Negotiation Rasearch 
Digest , Vbl. 3, No. 10, June 1970, Table D-1, ool. 6 for the nutrber 
of instructional staff represented by AFT. National Education 
Asaociatdon, Estijiates of School Statistics, 1970-71, (includes revised 
1969-70 data) , Itesearch Iteport 1970~R15, p. 30, Table 5, ool. U for 
the nuniser of instructional staff. 

NW Percent of the population that is non-v*iite, 1970. "Non-v*iite" 
includes "Black, Japanese, Chinese, Filipino, Indians and others" 
according to the census. 

Source: U. S. Bureau of the Census, Oensus of Population: 1970, 
General Population Characteristics , U. S. Siaimary, Table 60. 

ENR ESirollment in public elementary and seocndary schools in the 
state. Fall 1969. . , 

Source: U. S. Office of Education, Statistics of Public Schools , 
Fall 1969 , Table 6, p. 16, ooluitn 2. ^-^ 

POP Population by state, 1970. 

Source: U. S. Bureau of the Census, Oensus of Population: 1970 , 
Nuntoer of Inhabitants , , U. S. Suntnary, Table- 14 . '■ 

ED rtedian school years conpleted by persons 25 years and older in 

1970. , . 

Source: U. S. Bureau of the Census, Census of Population; 1570 , 
G eneral' Social and Economic Characteristics , Nos. l-r':ii, ^fable 43. 

INC Median Family Inoorne in the state (1969 income of 1970 families) . 

Source: U. S. Bureau of the Oensus, Oensus of Population; 1970 , 
General Social and Eoonomic Characteristics, Nos. 2-52, Table 44. 

POOR Peroait of families below the poverty level in the state, 1970. 
"Poverty level" is defined by the Census as a oonposite of many 
doaractetiisties sucii as inoane, quality and condition of housing, 
nutritional level of family, etc. , 

Source: U. S. Bureau of the Census, Censjs of Population; 1970 , 
General Social and Eoonomic Characteristics, Nos. Z-5Z, ^able 44. 
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URD Percent of the population in the state that is urban, 1970, 
Indicates V=>P^2iticn 'living in '^central cities" and "other urban 
areas" as defined by the Census. 

. Spurce: U. S. Bureau of the Census,- Census of Population; 1970 , 
NuTtoer of Inhabitants , U. S. Sunpary, T3ble 51, ^ 

US Public high school enrollment (grader 9-12 and .seo-ndary unclassi- 
fied) as a percent of total public school eirollment in the stat;e^ 
Fall 1969. ^ '■ • - " 

Source: U. S. Office of Education, Statistics of ^Public Schools , 
Fall 19&9 , Tai:^lc 6, pp. 16-7, colurm 14 , minus oolum; 20 , as a percent 
of coluim 2. . • 

PR?P Mar+;et value pf real property subject to local general property 
taxation (19-71) per capita, calculated as follows: Ihe assessed value 
(after deduction of partial exenptions) of locally and state assessed 
real 'property subject to tax was multiplied by 100 and the result 
divided by the percent of assessed value to §ales price of sold prop- • 
erties (aggregate assessment -sales prioe ratio) to obtain the market 
valu^ of state ^and locally assessed real property; this was. then 
divided "by the "^populaticn (POP) . . 

Sources: U.^ S. Bureau of the Census, Census of Governments; 1972 ^ 
Vol. 2, Taxable Prop orty Values and Assessmmt -gales Prioe Ratios , pt. 1 
Tabie 4 for the assessed value, pt. 2, Tabl.e 2 for the ^sessment-sales 
price ratio. ^ • ' 

C or I Percent of the gross assessed value of locally assessed 
taxable real uroperty' that is Cbmrnercial and Industrial, 1966. 

Source: n. S. Bureau of ' the Census, 1967 Qgnsus of Qcrvremmaits , 
Vblume 2, T^able Property Values , Table 5, pp. 35-6. 

57r REV Percent of the revenue of public elenentary and seoaidary 
schools in the state that cane from state sources, 1969-70. Federal 
funds distributed to schools through the state are not included. 

Source: rJational Education Association, Estimates of School 
Statistics , 1970-71 (includes revised 1969-70 data) , Research Report 
1970— R15, p. 34, Table 9, ool. 3 as a percent of sum of oolurms 2 + 
3 + 4. ' \ ' ^ 

FED REV Peifcent of the revenue of public,^ elementary and secondary- 
schools in tlte ^tate that came fron federal sources, v 1969-70. , Includes 
federal fundi distributed to schools throu^ the state government.' 

Source 7; National Fducaticn Association, Estijnates of Sdiool 
Sta tistics 1970-71 (includes 1969-70 revised data) , Research Report 
1970 — R15, p. 34, Table 9, column 2 as a percent of sum p*f odiurms 
2 + 3 + 4. ^ * - ' 

FCM Percent of public elementary and secondary school teacdiers in 
the state who- are female, 1969-70, 

Source: National Education Associaticn, Estimates of School 



statistics, 197 0-71 (includes revised 1969-70 data) , Research Report* * 
1970 — ^RIS, p. 50, Table 5, oolums 5 and 6 as a percent of ooltBrri 7. 

POP OH- Pctxilation change fyon the 1960 to .the 1970 Census. 

Source: U. S. Bureau of the Census, Census of Population; 1970 , 
Nunter of Inhabitants , U. S. Svmnary, Table 15. The data y^re adjusted 
as follows: (.01 x percent population change 1960-70) +1. 

NE ' DuTitY variable. Value .of 1 indicates that a state is in the 
North Eastern regicn of the U. S. , as defined by the U. S.**Bureau 
of the Censixs. ^ 

North East = New aigland (Conn, Me, .Mass, NH, RI,.Vt) plus 
Middle Atlantic Division (NY, fU, Pa) . 

SO Dunry variable. Value of 1 indicates that a state is in the 
Southern region of the U. S. as defined by the U. S. Bureau of the 
Census. 

South = South Atlantic Division (Dela, DC, Fla, Ga, Md, NC, ' , 
SCi, Va, W. Va) plus East South Centred Division 
(Ala, Ky, Tenn, Miss) plujs West South Central 
Division (Ark, La, Ckla, Tx) . ^ — 

\^.7r EXimy variable. Value of 1 indicates that a'^ate is in the 
Western region of the U. S. as defined by the U. S. Bureau of the 
Census. 

Western Region = Mountain Division (Ariz, Colo, Idaho, Mont, 
Nev, N. Mx, Ut, wyo) plus Pacific Division 
(Alaska, Hiaw, Calif, Ore, Wash). 

COMP ' Schdbi districts with ocnprehensive negotiation agreements as 
a percait of all op^ting school districts in the state, 1969-70. 

.Source; U. S. Office of Education, Statistics of Public Schools, 
FaU 1969 , Table 2, p. 9, oolurtn 3 for the nimber of all operating 
scib^ districts in e^di state. National Education Association, 
Negotxatldft^greefnent Provisi<^g for Tfeadiers, 1972 Edition , Part I, 
Scope of Agreement and Association, Board and Teacher Rights Provisions , 
pp. 1-63 for the nunfcer of , districts with oatprehensive agreements. 
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APPENDIX B 



MEMS AND STANDARD EEVIATICNS 



OF THE VARIAHUSS 



crry data 



Variable 
W 

oe 
m 

PG 

ODMP. 

NBG 

AFT 

NW 

ENR 

POP 

ED . 

INC 

POOR 

POP EEN 

HS 

PRCF 

C or I 

§1 PEV 

FED FEV 

DEP 

NO 

OC PC«>/SMSA 

OG AUi/SMSA 

EEM 

POP CH 

NE 

SO' 

WEST 



Mean 

$8,46^ 

$8,021 

28.77% 

35.59 years 

0.4578 

0.7952 

0.;5i69 

19.79% 
103,455 
553,024 

11.70 years 

$9,480 

10.62% 

5,778.11 

27.86% 

$8,809,. 

32.20% 

35.67% 
8.37% 

0.2771 

31.40 

39.98% 

45.73% 

70.21% 

1.1235 

8.1807 

0.2771 

0.2410 



Standard Deviation 

'$986 
$683 
10.16%- 

1.79 yecurs 
0.5012 
0.4060 
0.4146 
12.54.% 
155,977 
974,297 
0.73 years 
$943 
3.10 

4,573.75 
4.42% 

$2.:^-' 

10. 0.' 
12.33% 

3.51% 
0.4503 
32.25 I 
23.55% 
16.34% 

5.72% 
0.2915 
0.3871 
■ 0.4503 
0.4303 



\ 

I 
I 



ST^'E DftTA 



Variable 


Mean 




Standard Deviatim 


vv 






$1,073 


CXI 


$7 674 




$897 








1.79 years 








24.92% 


NEG 






'27.57% 


AFT 






9.22% 


NIV 


in 42% 




8.85% 


ENR 






940,009 . 


POP 






4,361,410 


ED 


11 fi2 V¥»AT"«? 




0.68 years 


INC 


S9 OSl 




$1,379 




11 75% 




5.27% 


r mm 


65.59% - 




' 14.14% 


HS 


2fl 67% 




1.49% 




$9,632 




$2,873 


C or I 


• O J V 




6.43% 


ST REV 






14.56% 


-{ 

' FPn REV 


8 .84% 




4.58% 




67.92% 




5;69% 


POP CH 


1.1310 




0.1259 


NE 


0.1875 




- 0.3944 


SO 


0.3333 




0.4764 


WRST 


0.2292 




0.4247 


OOMP • 


8.99% 




'16.49% 
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